
S P e c 

DVISONE1 GENERAL CONDIT ONS 

of IPA, IPse, or the Opera ng Agent and shal be under 

the control of IPse on y to provide the services 

requested and not as to the means or m nner by which 

he Wor is a be accompl ished. Con or has no 

autho ity to ac for, b nd, or legally commit IPA, 

IPSC, or the Opera ng Agent in any way 

15. Contracto shal submit a current copy of 

icy for rev ew. IPP faci ities a e a drug 

free and era alerancE! workp ace. Contracto's 

employees and its subcontractors' emp oyees who are to 

perform Work or otherwise be at the IPP faci ties 

shal participa e in a drug testing program p ior to 

arrival and at any add tiona time!s) during the 

[ontrac as PS[ may request 

16 (on rac or and its 

employees, agents, representat ves, and/or 

subcontractors, while performing Wor on IPP premises, 

or who are otherwise on IPP premises, shall ful y 

comp y w th all security, fire pre ention, nd safety 

rules and procedures in force at IPP. IPS( has the 

right (but not dutyl to make periodic and random 

inspections of he persons, and of their espect ve 

property, upon nt ring, at any time whi e on, and when 

departing any IPP faci ty Such persons subject to 

inspection nc ude Contractor, any subcontractor, and 

their respective employees, agent nd 

representatives. Pope ty sub ect to inspection 

includes, but is not limited 0, vehicles, cloth ng, 

toolboxes, unch boxes, any other carrying case, tools 

or equ i pmen and nyth ng cont inhere in. If 

violations are noted, he v 0 ations w II be epo ted 

to Contractor's on site supervisor and the Contract 

Administrator for appropriate action 

All Contractor's employees wil be given security 

identification badges by IPSC and those badges shal be 

disp ayed each day to allow admittance on IPP premises. 

(ontrac or's employee who do no have ecur ty 

identification badges in their possess on, will not be 

allowed on site unless s gned in by the Contract 
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DVISONE GENERAL CONDITIONS 

Administrator A security badges sha be returned 

to the Secu i ty Contractor when the emp oyee terminates 

their work at thi ite, All [ant actor' vehicles 

w II also rece ve park ng stickers from the Secu ity 

Contractor allowing entrance on IPP prem ses 

Temporary badges and parking stickers are avai lable for 

intermittent Contra tor employee and vehic es 

Contractor shall 

the hours of 1: 00 

Acce may be al 

w th the approv I 

have access on IPP prem ses between 

am to 1 00 pm Monday through Fr iday 

owed on weekends or a 0 her tim 

of the (on Administrator 

Contractor wi be directed to specified areas for 

park ng veh es and equipment by the Contract 

Adminis 0 Certain areas of PP premises are 

restric ed to PS( veh cles only, Exceptions to the 

par ng restriction w II be made on an as needed basis 

hrough [0 tractor's re pe tive [on Administr tor 

Contractor shall make s employees, agen s, 

representatives, and or subcontractors aware of all 

areas that are subject to restricted parking, 

[ontrac or agrees, war ants, and represents that (a) 

is fami ar with the sks of injury associated with 

the Wor and otherwise be ing on IPP prem ses, b) has 

reviewed the War to be perfo med, c) has in pee ted 

he PP Work site with an IPS( representative, and (d) 

has determined that no unusual or pecul iar risk of harm 

exists w th regard to the Work to be performed on IPP 

prem ses Cont actor fur her agrees that it shal I, at 

all times, prov de on PP prem ses, a competent 

supervisorls) familiar with IPSe's and the ndustry's 

safe y standards to ensure campi iance with all federal 

state, and local regulation perta ning to safe y 

( ncluding, but not I imi ed 0, ederal and State OSHA, 

as said regulat ons relate to the Work to be performed 

under the Contract) Although IPse assumes no 

responsibi I ty to oversee or supervise he Wor IPS[ 

reserves the right to review safety p ograms and 

pract ces and to make recommendations to Contractor, 

No such review or recommendat ion by IPse shal I impose 
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11, 

any iability or responsibi 

Contractor from prov ding a 
and complying with all ega 

PSC, or rei eve 

environment 

requirements, 

Contractor shall comply with IPSC's safety and 

equ pment requirements prior to starting the Work 

Worker protective othing, which includes, bu is not 

I im ted to, hardhats, safety glasses, safe y shoes, 

goes, resp rators, earplugs, safety harnesses, and 

face shields shall be p ovided by Contractor 

Pr or to starting the Work, al 0 Contractor s 

personnel shall attend a safety or entation taught by a 
representative of IPSC At Contractor's option and 

sub ect to IPSC approva a sup vi or of Contracto 

may ttend the or entation aught by IPSe, and the 

present the orientat on to the rema nder of 
Contractor's personnel In that case, a roll shall be 

prov i ded to PS[ wh ch i st e h person who rece i ved 

the or enta on and the date was recei ed, 

Nonexc I us i ve: 

eserves the 

equipment, or 

suppl iers, 

This is a nonexclusive Contract, 

right to obtain 5e vices, materials, 

o her Work from other vendors or 

IPse 
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2 . 

3 . 

may specified by 

s of I imi tat ions, that a servi ces, 

materials, equipment, and other Work urnished are free 

from defects and otherwise con arm to the terms a the 

Contract, includ ng, but not imited to, the Article 

en tied "Materials nd Work" in Part E, Division E1, 

General [and i t ions 

Contractor shal 

a I defective s 

repair or rep ace, as IPS[ may direct, 

rvice m te ials, equ pment, or other 

Work. Such repa a replacement sha I be F.O.B. at 

such destina ion 

po nt, point of 

as PS( may direc (contract delivery 

nstallation, point of consumpt on, 

etc) IPSe's gh to demand rep replacement is 

i n 
for 

ddition to 

breach of 

any other remedies that may be vai lable 

the foregoing guarantee and warranty. 

(antra tor hal for the prate tion and benefit of 

IPA, IPSe, and LADWP, obtain gu rantees conforming to 

the foregoing two paragraphs from each of ts vendors 

and s bcontra tors w th respect to the r mater I, 

equipmen erv ce or other port on of the Work 

Such guaran ees from vendors and subcontracto s shal 

be n addition to, and not in eu of, Contractor's own 

guarantees. 

th n thirty (30) Payment Payment wi I I be made w 
calendar da s after del ivery and rece i pt of the i nvo i ce 

in the form d reeted by PSC. 

[ontracto s h furnish Work 

s lip s suitable for recording ( e g . , the weight of 

concen rat e d sulfuric a c d i n ton s I , a t the tim e o f 
e a c h d l i v e r y IPSC may direct the for m a f Work s I ips 

t 0 be use d A c ( u r c y of completed Work s p s s h a I I be 

sub e c t to ve r i f ( a t on by IPSe, who w I I ret a n the 

original copies 
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4 

5 

At the expirat on of each ca 

material or other Work de 

endar month during which 

vered, [on rac or ha I 

r end e 
i e . g . 

an invoi e 

the tota 

and copies 

weight of 

of s gned Work 51 ips 

acid) delivered dur ng 

said month. 

Invoices s h a I be subm t ted in duplicate t 0 Accounts 

Payable, Intermountain Power S e r v c e [orporat on, 850 
West Brush We I man R 0 ad, Del t a , UT 84624 9546. A I I 

e t t e s per a i n i n g t 0 nvoices 5 h a I I be d d r e e d t 0 

he forego i ng ddress. 

IPse may direct the for m of invo c e t 0 be use d A I I 
nvoices s h I h w he [ 0 n act number, r e e s e 

number, or o the r dent i f c a on of e a c h delivery 

c 0 ere d by he invoice I n a I I cases, the amount o f 

the a p p I cab I e sa e s t a x o r use t a x s h a I be separately 

t ted on the invo c e . 

Contractor comply w federa 

e, and local regulat ons including, no limited 

to, Fede a and St te OSHA, as said regulations re te 

to the Contract, Contractor's performance, or 

Contrac or's ade. n addition, Contractor shall 

en ure that al permits, icenses, and warrants 

rela ng to the Contract, Contractor's pe formanc!!, and 

Contractor s trade be acquired. 

All inquir es 

pr i or to award of 

the Buyer 

elating to these 

Contract shall be 

After award of 

performanCE! of 

be addressed as 

Contract, all 

the Contract 

follows: 

letters pertaining 

(other than nvo ce) 

President and Chie Operations Officer 

Intermounta n Power Service Corporation 

850 West Brush Wei man Road 

o Ita, T 84624 9546 

Attention: Contract Adminis ra 0 

t 0 

s h a I 
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Regarding Contract No. 

E2-2 
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S P e c 

DIVISION E2 ADDITIONAL G NERAL CONDITIONS 

3 , 

General Under the terms of he Contr Contra to 

shal furnish and deliver 

ordered by 

IPS ( -"-',-,=--"-'-'--'-'~_r e rio d Jle_g_ i_ n_1! i ng _w i t h. d t 
sta in first introductory paragraph of he 

Contract Agreement (here nafter called he (on ractua 

Per iod) 

I n cons i derat i on of he above greed purchase qu nt i ty, 

and as an add tiona consideration hereto, IPSC, shall 

the Contractual Period the (but not 

purch __ " 

mum requirements for ion 

storage du ing Contractual Period. option may 

be exercised, in whole a in part, by he is u nce to 

Contractor of re eases for any portion thereo by the 

Buyer or the Buyer's du y author zed representative, 

No hing contained herein shal I requ re IPse to order 

any of its requirements beyond the approximate 

quantit es stated in Division A1 from (on ractor as 

opposed to from other supp iers or contractors, 

receipt of 

author i zed 

Contractor s h a I I 
releases ssued 

epresentative 

make delive ies only upon 

by the Buyer or a duly 

pec fy n said relea e the 

IPS( reserves the r ght to 

amounts and dates of 

del iver 

Schedu 

at the loe tions 

such re eases, 

described in he P 
that no release w 

t han 

PSC requires 

of i ssu nee of 
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4 

Del v e r i e s s h a I I be made between the h 0 u r s of 8:00 a,m 

and 3 : 00 p m, except h 0 days, Monday through F ida y , 

un e s s o the r a rangements are made in wr tin g between 

Contractor and Buyer 

Printed Documents All 

drawings and ns ruction 

in the English language, 

shal be n the Engl sh 

printed documents, n( uding 

book f app i (able, sha I 
Al I un ts of measurement 

foot pound second system, 

be 

5, After award of the Cant act and 

6 

1 

othe performance of any Work, 

familiar with the unloading 

faei ties at delivery point(s) set forth n he 

Propo al Schedule, ether by personal inspe tion or by 

contacting he Contra t Adminis rato (43) 8644414, 

IPse has the r 

time during the origina term of 
9 h t 
the 

and option at any 

Contract to renew 

the Contract for a period of 

scheduled exp rat on of the orig 

ear 2.. 
n a I 

from he date of 

term of the 

Contract, 

In the event that sa d option is exe cised by PSC, it 

will be exerc sed by the issuance and delivery to 

Contractor of a written order therefor by the Buyer or 

his duly authorized representat ve, The Contrac 

executed for the original Contract per od shall remain 

in full force and effect for any such extended or 

option period, at the same prices and under the same 

terms and cond it on for such extended or opt i on 

p e i 0 d , 

Contractor undertakes and agrees 

indemnify, hold harmless, and a the option of the 

defend IPA, IPSe, LADWP, and any and a I of their 

t a 
IPA, 

boards, officers, agents, representatives, employees, 

assigns, and successors n interest from and against 

any and all uit nd causes of ction, la ms, 

cha ges, costs, damages, demands, expenses (includ ng, 

but not limited to, reasonable attorneys' fees and cos 

of lit gat on), judgments, civil fines and penalties, 

I iabi I ties or losses of any kind or nature, including, 
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8, 

bu not limited to, yiolat ory law, 

breach of contract, death, bod in ury or personal 

in ury to any person, nc uding Contractor's employees 

and agent or damage or de truct on to ny p operty of 

either party here 0,0 0 third persons, rising in 

any manner by reason of or inc dent to the performance 

of the Contract on the part of Contractor, or 

Contractor' officers, gent employees, or 

subcont actors of any tier, except as may be caused by 

the sale negligence of IPA, IPSe, LADWP, or their 

boards, officers, agents, representatives, or 

employee 

P rio r to the s tar t of the 

Work, but not I ate r t han thirty ( 30 ) c a end a r days 

aft e r d e of 101 a r d of Con t r t , Contractor s h a I I 

f u n ish IPse evidence of co v e age from insurers 

a c c e p a b I e to IPse and i n a form acceptable to IPS['s 

Insuran e Analyst Su h nsurance s h a I be maintained 

by eon t r tor and a [ 0 n t actor' s a I e cos n d 

e pense, 

Such nsurance shill not lim t or qualify the 

I bilities and oblig tion of [ontr or umed under 

the [ontrac IPA, PS[, or LADWP sha not, by reason 

of any of the inc usion under these polic es or 

o herwise, incur liability to the insurance carrier for 

payment of the premium for these po ici s, 

Any insurance carr ied by IPA, IPSe, or LADWP whi ch may 

be applicab e is and shall be deemed excess insurance, 

and [ontrac or's nsurance is and hal be primary for 

a I purposes desp te any provision n [ontracto s 

policies to the contrary 

of the required insurance be on a 

cy, Contractor shall, prior to the 

Should any portion 

"Claims Made" po 

policy exp ration 

Work, provide ev 

has been enewed 

date fol low ng complet on of the 

dence that the H[ aims Made" pol icy 

te ms and condit 

for the Contract 

or rep aced wi h the ame lim ts and 

ons of the expiring policy at least 

under wh ch the Work was performed. 

1 1 
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SPECIAL CONDITIO S 

(ompens tion Insurance covering of 

Contractor's employees in accordance with the aws 

of all states in which the Work is to be performed 

and ncluding Employer's Liability Insu ance, and 

as appropr i te, Broad Fa m Al I States ndor ement 

Voluntary (ompens tion, Longsho emen's and Harbor 

Workers' Compensat ion, Jones Act, and Outer 

[ant nental Shelf coverages, The I imit for 

Employe s liab lity coverage ha I be not Ie 

than $ mi I i on each ace i dent and sha I be a 

separate policy if not neluded w th Workers' 

Compensation coverage Ev dence of such insurance 

shall be an endors ment to the policy prov ing 

for a thirty (30) calendar days prior wri ten 

not (2 of cancellat on or nonrenewal of a 

continuous po icy to IPS(, by receip ed delivery, 

and a Waiver of Sub ogation in fa or of IPA, IPSe, 

and LADWP, ts off i cers, agents, and employees 

Workers' (ompensat i on Emp oyer's L i ab Ii ty 

exposure may be se f insured provided tha IPS[ is 

rnished w th a copy of he cer ificate is ued by 

the state au tho i zing Can rae or to se I f- insure, 

Contractor sha I notify IPSC, by rece pted 

del very, as soon as possible of he state 

withdraw ng authority to self- nsu e 

b. Commerc ial General 

y with Blan [on actua Liab lity, 

and Completed Operat ions, Broad orm 

Proper y Damage, Prem ses and Operat ions, 

ndependent Contractors, and Personal nj ury 

cove ages included Such insu nce hall prov de 

coverage for total imits actually rranged by 

Can ractor, but not less than $2 m Ilion (ombined 

S ngle l mit and be spec fic for the Contract 

Should he policy have an ggregate lim t, such 

aggrega e limits should no be less than $4 

mIlian, Umbre la or Excess Liability coverages 

may be used to supplement pr imary coverages to 

meet the requi red lim ts Evidence of such 
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coverages shall be 

Endorsement Form or 

on IPSe's Addi anal Insured 

po cy acceptab e to 

on an endorsement of the 

IPse and prov de for the 

fo lowing: 

( 1 ) To inc Iud e IPA, PSC, LADWP, and the i r 

off ice r s , age n and emp oyees as d d t ion a I 

insured wi t h the Named Insured for the 

activit e s and operat ions un d e r and i n 
connect on wit h the Contract 

(2) That the insurance is primary and not 

contributing with any other insurance 

rna ntained by IPA, IPSC, or ADWP, 

(3) A Severabil ty-of Interes or Cross-Liabil ty 

Clause such as: "The pol icy to wh ch this 

endorsement s attached shal lapp y separately 

to each insured gainst whom a aim s made 

or suit is brought, except with resp ct 0 the 

limits of he company's ability 

( 4 ) T hat the pol icy h a I I no be subject t a 

cancel a t ion, c h n 9 e i n coverage, e d u c t ion o f 

lim its or nonrenewal of a continuous pol icy, 

except aft e r w r t ten not i ce to IPSe, by 

receip e d delivery, no I e s s h n t h i r y 30 ) 

calendar days p rio r t a the e fee t ve d ate 

thereof 
( 5 ) A des c r i p t ion o f the coverages included un d e r 

the po y , 

c, (ommer( at 

use of owned, 

nonowned, re and vehicle for total 

I imi ts tually arranged by (ontracto but not 

less than $1 million Combined Single Limit Such 

insurance shal include Contractual ability 

cavera e The method of prov ing ev dence of 

nsu ance and requ i rements for add it i ana 

nsureds, primary insurance, notice of 

cancel lat ion, and Severabi I j ty-of-Interest shal I 
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DIV SION F1 SPECIAL CONDITIONS 

bet he 

L i a b i I 
same as required in the 

ty Sect on of terms and 

Commerc ial General 

condi ons. 

d. Can or shal provide 

Professional with Contractual 

Liabi ty coverage covering Contractor's 

liabi ty arising from errors and omissions made 

directly or indirect y during the execut on and 

performance 0 the Contract and shal provide 

coverage of $5 million Combined S ng e L mit 

Ev dencB of such nsurance shal I be in the form of 

a spec I endorsemen of nsu nce and shal 

include a Waiver of Sub rag ion 9 inst PA, IPSe, 

and LADWP, the off i cers, agents, and employees 

The policy shall not be subj (t 0 ( ncellat on, 

change in cove age, reduction 0 lim ts, or 

nonrenewal of a cant nuous pol icy, except after 

written notice to IPSC, by re eipted de ivery, not 

less than thirty (30) calendar days prior to the 

e fective da e thereof 

e. Other Conditions' 

(1 Fa lure to maint nand p ovide acceptable 

ev dence of any of the required insurance for 

the required period of coverage sha 

constitute major bre ch of Can ct, upon 

wh ch IPSC may immediate y te minate or 

suspend the Contract. In add tion or in the 

a ternative, IPse has the right (but not 

duty to p ocu e such insurance nd to 

submi t a aim for the cost thereof against 

any Performance Bond supplied by Contractor, 

(b to dedu the ost thereof from any man es 

due Contractor under the (on rac or 

otherw se, and/or (c) to charge and col ect 

the (ost thereof from Contractor, payab e upon 

demand. Such claim, deduction, or charge 

shall in lude an administrative fee of wo 2) 

percen of the cost of procur ng s id 

insurance. Sa d insurance may be procured and 

1 1 
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9 

maintained in the name of Contractor PA, 

IPse, LADWP, and/or any comb i nat i on thereof 

as pr mary and/or secondary insured, all 

IPSC may from time to time elect 

(2) Contractor shal be responsible for al 

un d e r the 

handled 

subcontractors' compl ianc!! with these 

insurance requirements, The forego ng 

remed es n subse on 1) shal I be avai lable 

to IPSC against Contractor for any failure by 

any subcontractor to mainta nand prov de the 

required nsurance, 

Al s h pments of hazardous mat e r a I s 

Contract a i n connection herewith sha I be 

n a ( ordance w t h curren U S, De par men t 0 

T ansportation reg u ations and a I I o the r applicable 

federal, state, and I 0 c a I aws and regulat on s , 

10, (ontrac 0 shal furnish 

a Da a Shee (MSDS) for al 

hazardous materials furnished under the Contract, used, 

stored, or transported on or near PP premis s in 

connec ion with the Contract The MSDS shal be 

furn shed to IPSC on, 0 prior to, the date of the 

first delivery, use, storage, or transportation of the 

mater i a s or equ pment I f these Spec i f i c t ions 

requ re that [ant actor furnish instruction books, he 

MSDS shal I also be included in such books. 

11 

a, IPse reserves the 

calendar days prior 

written notice such longer notic s IPSC may 

select) to Contractor, 0 termin te the whole or 

any part of the Contract at PS('s convenience, 

whether or not Contractor is in default IPse 

a so reserves the right to terminate the Contract 

effec ve mmediatel upon notice, for purposes of 

secur i ty or safety 0 I PP fac iii ties, persons who 

work at IPP facilities, or the public In the 
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b . 

event of termi nat i on for conven i enc!!, s!!cur i ty, or 

safety, IPA wi pay [ontracto reasonable nd 

proper term na on osts f, howe er, 

Contractor's Proposal nc udes cance lat on 

charges, payment for termination costs shal not 

exceed the ( n( I tion charges s t or h 

the ein eon actor sha I, after consul ta on 

wi th IPSe, take a reasonable steps to minimize 

the (0 ts related to term nat on. Contractor 

h II prov de PS( with n accounting of costs 

claimed, including adequ te suppa ting nforma ion 

and documentat on and IPse may, at its expense, 

aud it the c I a med costs and support i ng nformat i on 

and do urn nt t on 

PSC may terminate the whole o r any 

par t o f the Contract effective immedi ately up 0 n 

not c e , i n the even ( 0 n t act 0 r n m t e r i a 

default, and wi thou rig h t on the par t of 

Contractor to c I aim any t e r m n a ion costs. Th s 

rig h t to term nat e i s i n addition to, and not i n 

lie u of, any o the r remed provided n the (ontrac 

o r otherwise p o v de d by law or e q u t Y . 

In no event shal 

termination or any po tion 

thereof, whe her for convenience, secur ty, 

safety, breach, or otherwise, canst tute the basis 

for or result in any claim for consequential 

damages nc ud i ng ss of ant i c pated prof i t or 

o her economi ( damages) or puni e damages, and 

Contractor hereby releases IPA, PSC, and LADWP, 

and their off cers, directors, employees, agents, 

and representat ives, from any and al I such I ms 

or tiabil ty. 

12 IPse reserves the right to suspend 

u on of he whole or any p rt of he 

and the Work wi thout inval dat ng the 

provisions of the Contract In the event the Work is 

suspended, Contractor will be reimbursed for actual 

di ect unavoidable a that it reasonab y incurs as a 
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result of the suspension, Cia ms for such cost 

reimbursement sha I be subm tted by invoice, 

(on ctor hlluealraonb mean tominimie 

such costs, nd shall allow IPse 0 audit costs 

claimed, Contractor shal I, upon request by IPSe, 

prov de a projection of costs t antic pates to incur 

during ny susp nsian, or con nu ion of su pen on, 

con emp ted by IPSC n no e en shal I suspension 

consti ute the basis for, or resu t in, any claim for 

consequent i I damages inc I ud i ng oss of ant i (i pated 

profits or other economic damages) or pun tive damages, 

and Contractor hereby releases IPA, IPSC, and LADWP, 

and the r officers, directors, employees, agents, and 

representat i yes, from any and al I such aims or 

I i a b iii t Y , 

13 No Waiver No breach, noncompliance, or other fa lure 

to perform (collec ively "breach") by Contractor, or 

any subcontractor, or of any Work shal I be deemed 

waived un ess express y wa ved in writing by the 

Pres i dent and Ch i ef Operat ons ff cer No wa i ver by 

pse of anyone breach shall be deemed to wa ve any 

other prior, concurrent, 0 subsequent breach, No 

exercise, or failure 0 exerc se, or delay in 

exerc is ng any parti cular remedy by IPse shal I be 

deemed a waiver or preclude IPse from subsequently 

nvoking that emedy or hat breach or any othe 

breach, A I remedies granted to IPSC in the Contract 

or by aw or equ i ty, are cumu at i ve and may be 

exercised in any combination or order 
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II. SPECIFICATIONS 
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cornplete and definitive information on his 
in sufficient detail to a of the The 

stated in the Instructions to Bidders relative to information submittal shall be followed. 

The for information contained in this section are basic rprmn'pn,pnto 

Additional infonnation shall be as the l:Ingmeer 

The blank data sheets included in this section shall be vV'UP''''''''y 

therein shall not relieve ~=== of his reSpO]llSllblllly 
the detailed "p'_"'H" .. ,.u~ .. m. 

The bidder shall not alter the Data section page numbers. If it becomes 
necessary to add pages, at other than the end of the a suffix such as a, b, etc., shall 
be added to the number to the added page number. added at the end 
of the section shall be numbered continuation of established 

Data pages, methods of 
reClrolJm;ea pages. In the process of 

Data pages which have a trim 
pages received from other bidders. 

It is therefore desirable that these pages match as as with the left-
hand of the page when side side. The bidder shall make no .... ", .. o'v" 
left of the trim line. 

Where alternates are indicated in the 
"'''HP'''''''' information for each alternate. 

or l'1'n,",,'"<> Data, the bidder shall nrr."ulp 

Write entries 
or blue ink. 

with black ink or entries black ink. Do not use UU"IJ~'HU pens 

'i'up ....... , offered and to U"f,"'''''''U' studies to 

control house mdllcEltIng el~uipment 
"''i'.UpH ....... " if shall also be shown. Provide 
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External interconnection one-line ~'"'5"A'H all power, and 
re(luilred to COlnplete the VFD onsite. 

Harmonic 

The UP10lemt~nt:!lIY information 

This shall 
installation. 

C'r .. ,hrm of codes and standards used if different than 
differences. 

Identification of any modifications rprm1;rpn 

of ID fan motor, ID 
COlllm~ctllng the ID fan motor to the VPD to 

with the VPD while ,uuun,,,,,,,,,1S a normal 30 year lifetime of the ID 
fan 

delivered 
inverter drive. 

Documentation VFD 
to insulation breakdown of the end turns of the motor 

jJU'.~U'IVl.'" within the 

does not contribute 

Provide names and other contact information of five of the 
nrr.nr.cPrI VFD system to motors of and above who have 
had the installed and for at least 2 years. 

reillmlmuy spare list. 

current ''''''U.''Hl)', harmonic content at and 100 load. 

data on mean time to failure and mean time to for 
cornp()llents contained within the VPD and shown 

nf',',prlf'P to fail or 
'£ - ---
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of the failure mode if control power is lost to the VFD 

schedule. 

Harmonic calculation. 

and 100 

'-''''''URI!', brochures. 

~VH'~"~"~ list of maintenance tools as discussed in Section lB. The 
"V!UV!.\.c'\.c de:SCflptlon and of each item. 

Information in the Instructions to Bidders. 

.. prlHn·PTTlpnt~ "!""JUI."", inside or outside 
etc. 

and mspec;uon proc:edl11res. 

Written 

Maintenance activities 
to nrrlVlrlp al:lecluate 
warranties. 

the manufacturer and/or 
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The data listed herein is stated for definitive purposes and for the convenience and 
the ",-,u.", ... "". 
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VFD isolation transformer 

Rated drive power \,""'UUHU'YU" 

Rated drive current 

Nominal load power 

Rated VFD current 

Nominal VFD current 

Dri ve code/frame size 

Rectifier number 

Fundamental VFD power factor at toVFD 

Isolation transformer 

At 25 rated load 

At SO rated load 

At 75 rated load 

At 100 rated load 

Total VFD power factor at toVFD 

Isolation transformer 

At 25 rated load 

At SO rated load 
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At 75 percent rated load 

At 100 percent rated load 

at to VFD isolation transformer 

At 25 rated load 

At 50 rated load 

At 75 rated load 

At 100 percent rated load 

Maximum heat loss 

Control "'-"4U'-"'-'1 range 

control 
of nominal 
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PART 1 GENERAL 

Section lA - GENERAL DESCRIPTION AND SCOPE 
OF THE WORK lA-1 thru 

IAI General IA-I 
lA2 Work Included Under These lA-2 
lA3 Miscellaneous Materials and Services IA-4 
IA4 Work Not Included Under These 
IA5 IA-5 
lA6 Witness Tests IA-8 
lA7 Schedule lA-8 

Section lB - GENERAL SPECIFICATIONS lB-I thru 

lB.I General IB-l 
IB.2 Referenced Standards lB-1 
IB.3 Materials and lB-l 
IB.4 Identification IB-I 
IB.5 IB-I 
lB.6 Materials List IB-2 
lB.7 Hazardous Materials lB-2 
IB.8 Correction of Errors IB-2 
1B.9 IB-2 
IB.lO lB-2 
IB.ll lB-3 
lB.12 lB-3 
IB.l3 Parts IB-3 
IB.14 lB-4 
IB.15 lB-4 
IB.16 Service Conditions lB-4 
lB.17 IB-4 
IB.l8 Protection lB-6 
lB.l9 Tools lB-6 
1B.20 and Balance lB-7 
IB.21 Noise Level IB-7 
IB.22 Coordination lB-7 
IB.23 Lubrication lB-7 
IB.24 Enclosed Gear Drive Units' - - - - - clB-1 - . .' ." .' 
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1B.25 Guards 
lB.26 
IB.27 
lB.28 
IB.29 Control Air 
IB.30 Instrument 
IB.31 Instrument Valves 
IB.32 Air 
IB.33 Instrumentation 
IB.34 Control Power 
lB.35 Power 
IB.36 
lB.37 Electrical Enclosures 
IB.38 Classification Identification of Electrical 

in Hazardous Areas 
IB.39 
IBAO 
lBAI Pin and Socket Connectors 
lBA2 Termination of 600 Volt Power Cable 
IB.43 Termination of Cables Rated Above 600 Volts 
IB.44 Terminal Blocks 
lBA5 Fuse Blocks 
IBA6 Fuses 
lB.47 Electrical Devices 
lB.48 Molded Case Circuit Breakers 
IB.49 
IB.50 Prewired Electronic Cabinets 
lB.51 Solid-State 
lB.52 Motor Control 

Section IC ENGINEERING DATA 

General 

Performance Curves 
Data 

Data 

IC.I 
lC.2 
IC.3 
IC.4 
lC.5 
lC.6 
IC.7 
IC.8 
IC.9 

Test and cnprtlcm Data 
Motor Information 

1 C.l 0 Instruction Manuals 
Motor Information Sheets 

"----
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IB-8 
lB-9 
lB-9 
lB-1O 
lB-12 
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IB-19 
IB-20 
lB-20 
IB-22 

IB-23 
lB-23 
IB-26 
IB-27 
lB-27 
lB-28 
IB-28 
IB-29 
IB-29 
lB-29 
lB-31 
lB-32 
lB-32 
IB-32 
IB-33 

IC-I thru I 

lC-1 
lC-1 
IC-2 
lC-2 
lC-2 
IC-2 
lC-2 
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Section lA - GENERAL DESCRIPTION AND SCOPE OF THE WORK 

lAI scope of the and 
and services included under these 

The and materials covered these inc:ofJJorated in the 
Intermountain Power Induced Draft Fan 

The Intermountain Power site is located at 850 West Brush Wellman 
Utah 84624. "- ______ .. 

two 840 MW units. Intennountain Power Services 

Each unit has four induced draft fans rated 7415 at 954 rpm. The motors are six 
3876 volt machines. Each motor has two thf,ee-pnllse 
shifted 30 electrical 

a 
of current source, load commutated inverter variable drives 

Each drive has an to connect the 3876 volt drive to the 6900 volt circuit 
breaker. The transformer are connected delta-delta and such that the 
6900 volt bus sees harmonics associated with rectification at full load of the drives. 
The motors and drives are about 20 years old and were manufactured The 
drive controls are a combination of and 

The must include features that will fulfill the 

Harmonic content on the 6900 volt bus must meet IEEE 519. 

Power factor at the 6900 volt feed to each ID fan shall be 0.95 or better. 

L""n.llle fan l.-aIJ" ... ·lLlIO~ shall not be decreased. 

External controls and interlocks of the new shall coordinate with 
the ,-A'",UU", 

or service life of 

Extend service life of ID fan 
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New space. 

<"~,,u,.'-'~ and checked out a 

The lvlJ'la-''1001 shall have features that will 

5 ..... "><"<"'5 Cap,lCl1:y with 3 fans 

transformers. 

site the medium 
and services cornplete 

and output connections to an 
eqlllplllelrlt shall be housed in the control UU1.'U'Hl';. '-"'lUi~JlW"H' 

nrr",,,lp services to coordinate the 
and prC)gr:lmlmlllg of the VFD software. 

= ". == = ",,/_'- -- >==========~ 
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coordination of information transfer associated IDfan 
of the 

Each variable TrP,,,.,,'nf'\l 

All material and labor necessary to interconnect 
elements shall be even if snrDPt~U si!paorately 

motor COI[JtiIlUClUsl) 
factor. 

The VPD shall be sized to operate the 
the motor service 

,I:4~~~,shall conduct a certified 

V''"''~UU'U n!qulirements shall be 
Certification or prclte(:t1on of 

themselves is not ac(;ell,tatlle. 

"""'''''''';,..!,!~-=~~=~== after erection to demonstrate its to under the 
"rotnt"p~ as set forth herein. If the tests indicate the 

nnh"""",r shall make additional tests 

manufacturer's field 
and miscellaneous 
all as herein. 
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and accessories furnished shall be delivered to the Intermountain 
Power site where will be TPC'PHIPf1 uu,v,",u,-... , 

Purchase Order. Deficiencies shall be sufficient cause to 
carrier and will not constitute ac(;eptance. 

IA.3 Miscellaneous materials and 
called for shall be furnished in 

All nuts, etc., between 

"''l''UI''"".u. furnished under these 

All necessary connections and instruments. 

All necessary power and control and raceways to 
any furnished under these This shall include 
terminal blocks and internal to these terminal blocks for 
re(IUlnng external connection. 

for all eXj:losf:d shafts and '-V'"IH'U;o;~. 

and shims. 

Erection and other data for use 
erection subcontractor. 

"rp'rn,,'nt~ and lubrication rpcIl",·",,-,,,,,,,,tc 

erection subcontractor. 

All 

rp(l1l"rpn for erection of the exclusive 
IJ'-'_'H,VU to be furnished under Section lB. Erection 

u.,-,,~~~,-.. alJ"::' all 

'-VIUI-"U"",U of ID fan motor ",""",uu;o; motor is ID 
and cabte conllle(;tmgth ID fan motor for each-ID-
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fan. The COIlllelCtlrlg cable will be shielded 8 kV 
conductor medium The 
The fan is a variable 

One or two 6.9 kV H1,-"1HH1;t:, power feeds to ea(;n~~!!!L~QL-!UI"Il1 VFD 

One 125 volt dc power feed tOJ~!!J,;Q!Jl1!1!£!Sl~-lI-.c.-::.-c.-':--' 

Control 

and installation of power cables 
isolation transtonnelrs 

and field erection of all "'II."p"I1:'HI. 

Motor controls and starters not otherwise to be furnished under these 

·VUUu,UIL,m" foundation bolt 

materials and the thereof. 

Permanent electric 
electrical 

to connect 

Lubricants and fuels for opc~ratIon. 

Solvents and '"', .... ,,,,,'l'i materials. 

and bases. 

terminal boxes to the 

Finish P'UUlH'1;; as "p~"-'H1~U herein. 

lA.5 ~~~~~~=~=~ 
UNDER THESE SPECIFICATIONS 

and tests. 

The services calle<i f(jr. in .VVORK H ~'--"',U'.J.w.1.J 
be in accordance with the 

data for the 
ub,;eQuellt construction of the 

the schedule and 
construction and n",c'r«tm 

.., .... u",'-' herein to assure \.,UlllPIHall\.,'" 

• 
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Ih(~'&Q!!l!ill~ shall furnish the services of one 
service be 

nplr1Plnrf'/1 in the installation and VIc""''''''V'» 

pelrtorm the work ~U'JUA<~''''~' 

"",",,~~~_shall also furnish the field services of direct of the 
-_ ••••• _J eqlnp;mi~nt which has parts or which may field 

mspe(;UGm and to assure proper 

The manufacturer's technical service shall furnish written certification to the 
.l..JH5llJl""-'1 that the has been and them or under their direction 
and that it is all of which shall be done before initial of the 

The duties of manufacturer's technical service reJ)reselltativ,es may H'-dU''''-', but may not be 
limited to, the 

a. technical advice to assist the erection 

b. 
"'"''''1;'-''' or to assure proper 

c. technical direction and initial nnp,.",t",," of the 

d. LF'"v' ..... ,''' the correction of any m,mUlla,;tunng errors. 

e. U'-"""lS ,!!~~ pelrsonnel in the nnpr",hr.n and maintenance of the 

f. ,.""",i,r""rI as a condition to ",r""i,riin the warranties 

of service and/or the number of round 
and are more or less than the C~,{,.flP<l "Iuam.fiIl.Al,-
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amount will be increased or decreased in accordance with the "n1' .. ~nnF'nT for 
manufacturer's technical services stated in the p"'ln'l~" 

nIlglIleer, field service reJ)re:senltatlVc:'s 

of service or round 

When additional field service '"P.'u .... "P.,"''' 
the per diem rates for service time in accordance 

for manufacturer's technical services as stated in the 

The per diem rates shall include all costs associated with the service work at 
the local local travel time wages, and expenses. The round 
rate shall include all expenses for travel to and from the manufacturer's facilities 

costs for travel time. will not 

'-'H5w'''''''. of such circumstances. 

A of service is defined as 8 man-hours at the site. 
of service shall be defined as the total time man-hours at the site divided 

IA.5.3 enl~meer shall attend two 
.unIOU'''"'''' to discuss matters relative to the conferences at a time and 

execution of this Purchase Order. 
conferences as 

pn'T,npoPT shall attend additional 
exp,edite the work. 

Instruction manuals shall be furnished in accordance with the 
",pC"''''PrY'P"t" stated in Section IC of these and as scheduled herein. 

IA.5.5 

the relative 
and shall list the lead time 

nrrovi,lp a of 
- -- --

Jj,lliJ!lterrn~lllllt:alll Power not later 
shall include the manufacturer 

nl~,lU\.UU.l'. --------'J standard 

based on the manufacturer's 
rlpll,v,'rv of each 

IPSC 133101 MEDIUM VOLTAGE VARIABLE DRIVES 

lA-7 



lA.7 =~==. 

"4''''I-''111'011L and materials. 

of 
the,bQ!!!m!W shall ~ ~ ~ _ 

. _ c.o.mJ:llet:e the __ .. _ . activities in accordanc;e 
listed in addition to the of the 

The Schedule of Activities included at the end of this article LHIm",L'-" the milestone dates 
for the work included in this Purchase Order. It is necessary that the 

.<;!ll!!~U.QlLI)ie!tO!ll1 the activities shown on or before the. cla.t~s_ ind~cated to avoid of the 

lA.7.1 and dates listed in the Schedule of 
which the listed activities shall be COlmpJet,ea. 

and documentation may be submitted earlier 

np'"v'~nf or make for "4',UfJU",UL 

1 A. 7. 2 !i!:!Jl;.!!!Q;;rm.~~!'y'!£. 
associated with the 
submitted the first of each month until cOInpletlon 

",->1r,"'I"r shall submit a detailed 
the 

I A. 7.4 ~~~l2!:!!J'IW!!g§.. The reference are included with this 

See attached List. 
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conference 

M1!ll!],£JtQI_to deliver schedule of 

~==~_t() deliver hazardous 
materials documentation to the 

M!!lli:!.!£!&I_to deliver 

Outline r1 .. ~m"n<TC 

Schematic and 

15 

30 

30 to first 
fabrication 

to mspe(;tIoln 

after award of Purchase 
--------- ------

Order and material lists 

30 

45 

list ~~=~ ______ 1.'5 ________ _ 
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and alarm functions 
at the different the 

15 

Electrical ''''"''-1 .... -U1 ..... 

45 

30 

15 

Torsional 30 

and power factor 
values 15 

and 
instructions and data 6 weeks to 

Y. 
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seismic loads 30 

Anchor bolt information in

Certified 

and 

level tests 
nr{'lnn~pn test 

Schedule of certified field 
and ac,;ep1tarlce tests 

Motor 

30 

after vV"HfJ''-''VH of 
level tests 

30 to tests 

30 before '''''pH',.", 

----------------------------------

Information 

""'""=== to deliver cost breakdown 
information to LHI9"""'" 

.b£illU]£J;QI_t() _d~!iy~rJ~()nun~nded 
detailed erection sequence and 
pnlceOUlre for review 

~~~~ to submit "Proof 
of Instruction iU'~H'lal\ 
to 

IPSC 133101 MEDIUM VOLTAGE VARIABLE 
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='-"'-''-'=--''-''~'-=''-''-'''' __ acc:ep1ted Instruction Manuals 
30 to ~U11!JIU"lU 

Ml!}I!]£!QLt() _d~liyer r~(;oIll1nended 
list to to "nllmnpnT 

Engmeerfor 
30 

""'HI9"'''''-' of mill or to date of 

Earliest Latest 

nh-,,,'t,,,. to deliver to 

"'------
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Section I B GENERAL SPECIFICATIONS 

reOluiI'emlenlts "I>'-'''U'''''' herein are in conflict with 

to all 
If 

ItIcatU)flS, the detailed shall govern to the extent of such connict. 

The 
the 

shall be based upon the use of 
'TPlrnpnto spf~cItled in this Section J B. 

standardized on the use of certain processes, or nrr,,.,,,inr,,,c 

than those herein, Alternates in addition to the base 
me~~~~s~~~¥~_c_()n_rrponenlts 

considered. The alternate shall 
.... A', ... IJ'''V •• ~ to the SP'~ltlca.tlOns 

and standards referenced in these Spf~1I1Caltl0I1S 

with 

aUlJ<;ouua, amemiluents, and shall govern in all cases where references thereto are made 
connict with these In case of conflict between the 

referenced or standards and these SP(~CIl:IC,LtlC,"S, the latter shall govern 
to the extent of such difference. 

lB.3 !!!£!o..!.b~~~~~~L!!.!~..!... 
case, all materials and ...... 'UplU .... l •• 

otherwise in each 
nPTTYI<lnp"t installation in the work shall 

conform to standard ,,,,aUV'A,, and shaH be new, and ""' .. au"'"'!', ....... 

Asbestos VVAUUAUH"!S materials will not be allowed. 

manufactured in the Uor,~IQ"C n • ...,..," .... " .... of China will not be allowed. 

__ n~me-, J:lle llni~ __ 

",-,UF,UlI"',",' reserve the to the 
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shipmlen1ts not less than 10 to the 
the pnlllj".m,>nt if so desired. 

lB.6 shall prepare and subIlli! wlthtll~ fi~s_t _'"_'HIJIJAU''' 
of an itemized materials list all material and furnished 

The materials list shall be in sufficient detail to an 
accurate determination of the of 'HUVU .• vl.U. 

lB.8 ~~~~~~~~~. cOInplete in all 
TP<:nprt" within the limits herein outlined. All errors or omissions H .. " ..... ",,, .... 

the field shall be done the manufacturer or his authorized 
~===~ expense. 

.LJHl',AU."-,,,, will establish an identification nu:mt;enlng 
to consistent the unit. All electrical 
control and instrumentation and other items of similar nature 

shall be identified with the identification number the 

IB.lO "-'"'-'~=-="-""'.=. 

the identification shall be on 
P"-"U'U"'"'''' method at 

I-''''.HW,U'' •• U) affixed to the 

shall be furnished for all "",,,,,in,,.,.,,> ... t when <n .. >r·d·,,,,,rl in 

aUJ' .... v'a" .. ~ shall be laminated white stock with black core, or 2 
black fill as manufactured B. F. Plastics of 

shall not be less than 3/16 inch 

The 

located in nonair-conditioned areas shall be attached with 
steel screws, in air-conditioned rooms 

~~~~~~ ~~~ ~~ 
not less than 1116 inch thick when attached with auII .... "''' ..... and not less than 118 inch thick 
when attached with rivets or screws. ~----------------- -------
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When are submitted without statements 
understood that no field of the '''-llHIJIHlClll 

be for all costs encountered in the field for a,,","'HlVl 

,,,,,,aU',,,,,, not listed in the as field ""O."BII.)I 

All ~pr'''nltplv 1J.1""a~<"-1 accessory items and 
Op,-,,,,.,,tpl,, P"~"U5'~~ items shall be marked so that are identified with the 

each container. A master ,.,~."" ... " 
""""" .... rn'>nt which are nh' __ ,,,' 

'''BI.1I.;;'''''- units. 

lllCllC2lUll,g what is in that container shall be 
A similar list shall be inside of 

all accessory items for a of 
shall be attached to one container. 

U"".l:!5lllCU as 
'Pln",.",p boxes shall be used for the spare parts for each 
UPIJu\~alJ"", boxes shall be and constructed for return "W'IJUCl .. '1l 

or worn cOlmp'onenlts for 

due to moisture and dirt accumulation an 
of or 

"------
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Each box shall be marked with the as follows: 

INTERMOUNTAIN POWER SERVICE CORPORATION 
INTERMOUNTAIN POWER PROJECT 
SPAREPARTSFOR~~~~~~~L
ERECTION SUPPLIER DO NOT OPEN EXCEPT WITH 

PERMISSION 

A UlP,,,tt.pr.,rn,nt,>rl itemized list of the contents shall be attached to the outside of each box. A 
similar list shall be inside each box, 

delivered to the LU!':H'<O<;;' 

..!.!2~~~. If the manufacturer has 
at the terminals of the 

separate "~I<;;,",llll'-"LlUlj"', the requin~mf!nts 

lB ,16 =""-'-==-==""-=-"==-""'-' Unless and material 
shall be suitable for service at an altitude of 4700 feet 

~'1U'~H"'_H' located outdoors shall also be suitable for exposure to solar 
coal and windblown dust and sand. 

located indoors shall also be suitable for exposure to water spray and 
including coal in some areas. located indoors where coal dust may be 
present shall also be suitable for hose washdown. 

the 
manufacturer's standard to ferrous metal surfaces 
of and materials. The systems shall resistance to corrosion caused 

weather and industrial environments. Surfaces which will be inaccessible after "~~~m'UAJ 
shall be for the life of the eqluplnerlt. 

'"'V'U"'l'> material and "fJIJH'_""iV" 

."1', ........ -.,,' llgency to contain less than 
lead or chromium in the dried'film .. - - - - - - - - - - - -
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Surfaces shall be ,",n." .. >',",u, nrp'n<lrprl 

Council Paint 
..... ,uu,,,." Surfaces to be and Maintenance 

smooth uniform base for JY'uuu,u:!'.. 

nrrm"j", a 

No to surfaces within 3 inches of field welded connections. 

~!!!!.~!!!!.!±...!=:!.!::!::!!.!!::£!.!.~~~~. Control and electrical '-'1'UP'''''_' 
nd",.,.,.,p,rc and motors, shall be finish OJ"A.,n,",u. 

surfaces shall be the manufacturer's standard color. The interior 
white. 

P"'''''''''l', of at least 25 
and color as the 

I.pp,lIc;atlcm instructions shall be nrc"''''",rI 

'-'4'UP'.H\-'U includes pumps, compressors, 
~lIrhl{"3~ and other similar eql11pme~nt. 

above 2000 F and will not be lH~'Ula""u, 
opf~rating tpnlnpr<lhn'p~ shall be ap~'H,",''''. 

Structural steel and miscellaneous 
stair 

and similar fabrications. 

IB.l7.4 !S!!Ji!::m~!!!!~!,J]'!!!lm:!Jlill!li. Machined surfaces and other ferrous surfaces which 
to shall be with 

surfaces of Qm.i~'~Q.~t that 
eXlpm.eo to feedwater or steam shall be r .... ' .... nl''''.'' water soluble. 

Machined surfaces of weld-end prepru'aIlions shall be coated with consumable 
which will not affect the of the weld. 

after~ ta1Jri<;ation_PJl)(:~s~es Jlav~ jJ~1! ,~" J~A HI"''-''"''''' shall 
remove rust, grease, and Steel shall be 
accordance with ASTM A123. 

Where either member to be bolted is erection and structural bolts shall be 
in accordance with ASTM A15S;- ~ ~ ~ ~ ~ - ~ - ~ ~ ~ ~ ~ - ~ ~ ~ ~ - - ~ ~ - - ~ - ~ - ~ 
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the 
manufacturer's name and nrr,rln"t 

of surface film finish and Material 
Documentation submittal shall conform to the 

Coated surfaces shall be protected """''''CHUH, dlSCollofllticm and other 
Surfaces which are ua,ua!,IOU 

substantial 

All and conduit connections on '"''1'"1''''''_''' 

shall be closed with 
with to seal the interior of the eqillpme;nt. 

and conduit shall be sealed and 

~'Hpp''''O devices shall be returned the manufacturer's 

with each 

covers 

Maintenance tools for each '"''1'''1'''''''''''' shall be boxed """",u".utoh and the boxes shall 
be marked with the 

INTERMOUNTAIN POWER SERVICE CORPORATION 
INTERMOUNTAIN POWER PROJECT 
MAINTENANCETOOLSFOR __ ~~~~~~~ __ ___ 
ERECTION SUPPLIER DO NOT OPEN EXCEPT WITH 
~~ PE!{J'.1lS_SION 

~ - --

IPSC 133101 MEDIUM VOLTAGE VARIABLE DRIVES UJ •. "-kU'J.' 

lB-6 



A ",p,,,ttIPr,nrn,nt,>,, itemized list of the contents shall also be attached to the outside of each 
box. 

The maintenance tools shall include all and cable. All 
maintenance tools shall be in new and unused condition and shall become the of 

The bidder's shall include the list of maintenance tools which shall be 
the eqlliplneIlt. 

In addition to the tools for maintenance and uu .. ~"-!.!!~~ shall furnish the use 
of all Erection tools shall remain the 

~lHfJfJ.lH~ cOiit~ 10 al1d from shall be at the ____ _ 
"",,~~~~ .. expt:Ils~"- .En;~cJionJ()()ls for_ each of 

shall not be boxed maintenance tools. 

lB.21 WC;U!11lCU sound pressure level for ~""~'OJ'''''''' 
shall not exceed 85 dBA free 

"ll'lUj..'HIIOHL and 5 feet above floor 
level. If the drive motors for the are also furnished under these the 
combined sound pressure level of the motor and driven shall not exceed 90 dBA 
free field. The sound pressure levels stated are decibels to a reference of 20 ~;~Tr,~ .. ,·~ .. 

and 

near the range 
characteristics of ,'n,.n",."",,,"'," vary from those 

... ~. ~,;;:.,;;,:.t.";;"'~'&C'I s_h.a!l_t<tk,e_ tl1t:se_ il1~o_ acc()IlIlt)l1 !he 

~~~~w~:!. ~:quiprnellt shall be lubricated systems de~;iglled for continuous 
shall not waste lubricants and shall not attention 

n",~p",tin,n more trequc~ntl\l than once 

Oil lubricant level indicators shall be furnished and marked to indicate proper levels under 
both standstill and conditions. 

Enclosed gear drive units furnished as a of 
the ~-'''E>'''-~ for continuous service and shall be in accordance 

furnished. - - - - - -
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Each gear drive unit shall be of the motor torques np'JPI,")nF'n 

start, and deceleration if stalled. 

IB.25 nr,mi,i",rI for nr.,t""'ti".n of n"'T~'nlll".' from all 
rnt·"hr,,,, machine elements. 

Each shall be fabricated from ASTM A36 steel 
3/16 inch and for easy installation and removal. 
accessories shall be furnished with each 

Guards for outdoor installation shall be 

shaft 
belt ,",h""","''',';; to the 

IB.25.2 ~~~",. shall be fabricated from 112 18 USS gauge, 
Belt shall be ~~_. __ 1'~.~ with supports of 

118 inch minimum LAW."' .. , .. "" UM ...... U. y shaH be 
after fabrication. 

shall be attached to each belt shaH indicate the 
of '''~'''''',",Uj.''U' belt sets. 

Grease shall be extended Each belt shall also be 
furnished with a hole suitable for insertion of a tachometer. 

Shaft ,",V"VUHI';" shall be used between all drives and driven 
shall be attached to driver and driven shafts 

,-,vUP.C1"f," shall be of the all metal lubricated gear flexible "Fast" or 

Shaft shall be sized to transmit the maximum brake n,,,,~p'Cln\.,,pr 
eqlliplnellt with a service factor of not less than 2. 

where the motor is furnished under 

to the motor 
proper fit of the '-v," .... ".'" halves shall rest with 

IB.27 ~!d!!:~~~~~. A cast iron or welded steel ua~.1;1l1au:; 
which is to be installed on a concrete base. Each ua""Il,"au:; 

the unit and its drive and shaH 
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to water or oil shall be nrc",,,',,," with a raised all around and 
shall have a threaded drain connection. 

shall be in accordance with ASME B31.1 Power 
'"""m"'nt~ shall 

All other than 
control and instrument 

1/2 inches and 

2 inches and smaller 

Valves 

2-112 inches and 

2 inches and smaller 

ASTM A106 Grade B steel. 
2-112 inches and shall 
be Schedule 40 minimum. 
2 inches and smaller shall be 
Schedule 80 minimum. 

Butt-weld 

steel socket-weld 

Carbon Class 150 
UU"UUAU.,,,, butt-weld ends. 

Carbon Class 600 
socket-weld ends. 

Joints shall be as a~~''''H''',Hl' or of 
shall be steel unions with hardened and stainless steel seats for 

2 inches and smaller and shall be 2-112 inches and 

and shall 

Control air within control and instrument enclosures/racks shall be 

The 

to allow any device to be or removed from the enclosure 
and for external 

bulkhead for enclosures 
or unions for open racks. Each bulkhead termination shall be identified in a manner 
a~~'~VI,aUjl~totheLHoHI'vw 

Air shutoff valves shall be for common air 
individual air user. All shall be blown clean with "mTlnrp,,,,~prl air after but 

to attachment to devices at either end. 
'E __ _ 

IPSC 133101 MEDIUM VOLTAGE VARIABLE DRIVES UJ.,,,-"'\J'J,-,_ 

1 1 



~=== shall furnish 20 n,,,·C',,,,,t spare on the bulkhead for external 
connections. 

Iy",n.· .. hnn and interconnection shall be submitted to 

bends shall be made without 
diameter of the 

18.29.2 ="-""'.<-..:-=. All air lines shall be drawn copper, ASTM B88 
runs between the individual air user shutoff valve and the individual user 

copper, ASTM B75. 

air lines 112 inch nominal size and 
copper HUH'".'" 
deoxidized copper. copper 

All in direction shall be made with 

and drain valves. air 
line shall be furnished to minimize vibration and tube and shall be copper 
or copper steel or for both horizontal and vertical 
runs shall be furnished at intervals not than 5 feet. 

air lines 3/8 inch outside diameter and smaller shall be drawn copper, 
ASTM Transitions from ASTM B88 

shall be brazed to NPT. 
Threaded brass may 

40 Series brass ball 
reQIUlI'ed, needle valves as manufactured 

than 2 feet shall 

!!.!!L!.~Lll!~:LL~~~~~~~L!:~~~2..!~~~' Instrument ,., .. l1m,,,,,, 
and from the process connection root valve to the 
blowdown and the instrument valves. Instrument and shall be in 
accordance with ASME B31.1 - Power 
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IB.30.1 Instrument external to instrument 
enclosures/racks shall be 112 inch outside diameter stainless steel ASTM A213 TP316 with a 

ASTMA213 EAW 

or "n .. , .. ,.".7"',-I 

_a}l(:1 _ _ _ a}1d _sllal! be 0.083 inch for pressLLres _ .. 
material hardness shall not exceed Rockwell 

without .'-UlU'-,IHI'; the internal diameter of the 
COlnplres:seCl air after but to attachment to devices at either end. 

IB.30.2 Instrument process within 
enclosures/racks shall be 112 inch outside diameter stainless steel ASTM A213 TP316 with a 
minimum carbon content of 0.04 ASTM A213 EA W 
with or socket-weld 
shall be 
Parker or acc:epltabJle 
material hardness shall not exceed Rockwell Rb90. in direction shall be done 
with tube bends shall be made without the internal 

cOlnplres:sed air after 
to attachment to devices at either end. 

within enclosures/racks shall be to allow any device to be 
Glscmme,cteld, or removed from the enclosure/rack without to 

for external connections shall be terminated on a bulkhead 
for enclosures or unions for open racks. Each bulkhead 

UUlllq,l-'UH shall be identified in a manner to the I·'n.rnnppr 

on the bulkhead for external 
connections. 

and interconnection shall be submitted to the 

l!!§.trnl~!.Lfk2!illIJ~Qlli~ill2!l. Where manifolds 
are not the final connection from each instrument valve manifold or instrument 
valve to the instrument shall be 1/4 inch outside diameter not The 

shall be ASTM A213 TP316 stainless steel with 0.035 inch wall thickness and 
HU'AyUU_'.U_ !lilf_dn~ss _oJ J~o_c!<:'W~U ~b90. The final shall be .wi~h __ 
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Parker stainless steel and shall be 

"",-,-",-"",-"-,,,-,,,,,,,,,,,-,-,,--,-,,-,,,,,,-,-,,,,,,,,. All instrument valve instrument shutoff 
instrument and instrument blowdown valves shall be U~'''E>U,",'J, 

and tested to conform with ASME B31.1 - Power 

Each pressure instrument shall be orC;Ce(leO 
valve manifold which shall be Spt~lt]Calli for instrument shutoff service. In 

for 

uu,uU'uu, each J ine shall be with a tee ahead of the 
U'"""E>''''"'U for this 

Each differential pressure 
with an instrument valve shall 

--~-- ------ -- -- --- --

two instrument shutoff 
mounted static pressure when not with an 

'U'''''''V''U, shall be with an instrument shutoff valve and test tee 

lB.31.l !n.t!!!1!ill!m!...Y.l!!Y!~1ill::!JTIilit~. Two-valve manifolds shall be nrrmUlpn for all 
relltlotely mounted static pressure instruments. Three-valve manifolds shall be for 
differential pressure instruments. Valve manifolds shall be as manufactured 

~'u",'uu, or <1","<o~"a'JI<O 

Instrument valve manifolds shall include the features: 

Stainless steel construction. 

Grafoil stems. 

Test elbows with 114 inch tube 

tube shall be dual ferrule. 

Where manifolds are shall be ""'-''',",'.UOJ. to the 

lB.31.2 

Anderson-Greenwood stainless steel Series 
Blowdown valves shall be at the instrument for each 

Blowdown valves shall have 
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stems, and shall have a minimum of 0.25 inch orifice. For ~,,~tpn'~ 
pres,,~ures ap<:l'\I~ §QO tV\l~ lJloyvd~wn valves in series shall be nrf'IVUlpn 

oil free "(,,mnn'<,<f'( ""1'1''''''''" for 
I""~U"UUL'~ instruments and control valves. Normal house service air will be 
nnpr",hC'.n of other devices. The air will be at 

receiver pressure from 50 to 150 

Pressure shall be devices which at pressure levels 
other than receiver pressure. Pressure shall be Fisher Controls Co. Model 67 AFR 
with pressure gauge. Where drives at full receiver air pressure, air 
filters shall be furnished. Air filters shall be Fisher Controls Co. Model 67 AFD with 
pressure gauge. 

"P~'~U'''''" otherwise in other all 
"ll"UIJ'HH~Ht shall be in accordance with the 

--- -------- ---

be constructed to withstand the pressures, and 
corrosive conditions encountered in the actual service. Instruments rated for hazardous area 

shall be furnished where code or the detailed 
- --------------

Scale ranges shall be suitable for the "'Y<H\.,.,111-'" and shall be submitted to the '-<"m"aar for 

All instruments re(lUlnng electrical 
available. 

1B .33.1 Limit <ullt('h,'< 

shall be selected from the 

shall be with a 3/4 inch conduit hub if 

those Hm~"""",HJ mounted on tTIe,t",c_",nPT'<ltf'·rI 

Series EA-700-20000. Switches shall have not 
less than two closed contacts. 

Namco Controls 
less than two 

Series EA-170-14100. Switches shaH have not 
closed contacts. 

IB.33.2 Pressure switches shall have a minimum of one SPDT 
element and shall be selected as follows: 

General static and differential pressure switches for normal static pressure 
apIJH\.,aWJH" shall be Inc. 
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Low differential pressure switches for low static pressure 
500 combined indication and switch contacts shall be 

The of each pressure switch with to range, overpressure 
and deadband shall be demonstrated to the Substitution of switches 

acc:epltablle to the hngmeer 

switches shall be Bulletin 837 
with NEMA 4 enclosures. Standard stainless steel armored 

--..... _.J tubes shall be furnished where Thennowells shall be furnished to allow 
removal of the tube while the is in service and shall be as 
this Section IB under the article entitled Thermowells. The of each tpnlnPT"h 

switch with and deadband shall be demonstrated to the 

construction to the 
are connected. Switch elements shall be of 

the vibration resistant snap 
shall be available at each 

double-throw construction. Switch element leads shall be of 
and tenninated on tenninal blocks within the switch "u"."u],;. 
NEMA 4, unless otherwise spe:cltlled. 

IB.33.5 

the manufacturer's level instrument 

to the float. Two switch 

construction 
nOlLlSll[Jl!S shall be 

or 

~rom">n~" interference filters to eliminate the !-'V,,.,.'L"" effect of 
transceivers 

between 

used to power a current 
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In that the electronics unit be mounted remote from the the 
gilltl]£l&!:_sl1<i11 [1l1~lish50JI!~t o(a!lY _ cable recommended the manufacturer to 

to electronics enclosures. cable shall 
defined as other than stranded 16 shielded cable or stranded 
14 AWG unshielded cable. Cable furnished shall be of mechanical to be 

it shall be furnished 
cable 

IB.33.6 Solenoid valves shall be as manufactured Automatic Switch 
Valves shall be selected to lnr(1"'''T"tp "'0""" """, and 

internal suitable to the 
Solenoid enclosures shall be NEMA 4 unless otherwise Junction box solenoids 
with screw terminal coils shall be when available. Solenoid coils shall be Class H 

tenlpc,rature construction and shall be suitable for continuous 

Manual nn,>r,,'nro shall be nrrmu,prl for solenoid valves used as 
valves. 

The manufacturer's standard solenoid valves may be furnished for the 
dust and solenoids within an 

enclosure. 

IB.33.7 for control air and pressure to the 
instrument shall be in accordance with the manufacturer's standards. All other gauges shall 
have a scale range selected such that the nonnal mid 
scale one-third and two-thirds of full 

on the dial or have a with the ID number and the service 
attached to the gauge. Static gauges shall have a 4-112 inch dial. shall have 

laminated shall have stainless steel wetted movements, and 

112 inch NPT bottom connections. 

Static gauges shall be 
element as stated: 

other materials. All static gauges shall have 

to the gauge 

6011 or to 
process fluid oscillations of ±3 percent or more of the scale 

range. 

Isolation 
fluids. 

to corrosive or thick IHU55''''5 process 
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and mClpr",rp~~1 to pressure surges outside 
the scale range limits. 

fill to excessive eqtUplnellt or mn",'",,,, vibrations. 

Static gauges shall be Perma-Cal Model III TIB or Ashcroft 

Differential gauges for apIJllCam.)llS with static pressures up to 500 
o to 0.5 in. we and 0 to 300 shall be Inc. 
process fluids shall be brass. 

1279. 

and ranges between 
bodies for water 

Differential pressure gauges for with static pressures than 500 or 
where the above gauges are not suitable for the differential pressure ranges, shall be 
ITT Barton 200 Series indicators with a Model 199 differential pressure cell. shall 
have 6 inch 316 stainless steel bodies with a 1,000 or safe 
and stainless steel bellows. 

Th!mJ!Q!]~;;r§.. Thermometers for local mounting shall be minimum 4-1/2 inch 
bimetal or gas actuated thermometers manufactured Ashcroft with 
unions. Thermometers for shall be minimum 

US or 
Wechsler. 

Gas actuated thermometers shall be furnished with stainless steel armored --'J<"~J 
the for the installation. of 
shall be furnished and wired to the instrument to the service and number. 

the Thermowells with extensions where 
--------

all thennometers and shall be as Spf:Clllea in this Section 1B 
under the article entitled Thermowells 
thermometers. 

furnished as .... V.HIY" .... "., UM .... UJ'UUL .... ~, each 
connection head. Thermowells shall be as 
entitled Thermowells. 

that extension shall not be furnished for 

detectors shall be or resistance 
n:n'''Ul·''nln~ and the detailed Spt~Cll'lC~lt1cms. 

eleme~nt, stainless steel with ar" .. n,1",rl 

'hermoC()Ullles and extension wire shall meet the standard limits of error 
in ANSI MC96.1. 

"-------
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'enlPeratlllre detectors for shall be ISA E \CnIfOlnell-C()llSran 
with EX extension wire. 

h".<l,.,n,[f< shall be ISA E 
EX extension wire. 

L'ht~rmloc~Jur)les for fluid tenlperatl11re measurements shall be ISA E 
EX extension wire. 

Resistance temperature detectors for f1uid system t"",",,· .. ,,t"1"'" 
100 ohm at 0° C metal <hF'"H,prl resistance 
tellrlpe:rat1ure detectors. 

empelratlJre detectors for motor vv UJ''''UA.'''' t"'",r,pr,, in Section lD. 

shall be as spf~Cltleo in the 
detailed "P'~"U ,..",UU'H sections. 

tpn,"p,,.C1tnrp sensors shall be with 
v", .. rlJ·'"~''' solid bored 316 stainless steel of - ------

Maximum bored internal diameter shall be 0.387 inch. 

of thermowells shall be certified "' ........ "'I.1'"au .• " for the maximum conditions of 
pressure, and f1uid methods described in ASME Performance Test 

'-'HUp'''' 1, thr,C\1H1h 19. The of each well shall be 
demonstrated to the L·_.~'~~~_ Therrnowells shall be threaded and constructed to allow seal 

after installation. 

Thread sizes shall be as follows: 

Gas and air duct n~c,t"",ti,.,,,, tubes 
All others 

2 inchNPT 
3/4 inchNPT 

Thermowell and tube insertion shall be as determined the malnutacturer 
"p~""H'''U in the Technical Therrnowell outside diameter at 

shall be the same as the root diameter of the 
threads. Each thermowell shall be furnished with a stainless steel extension of the 

to the head at least 2 inches away from the insulation and 

IB.33.ll Test wells shall meet all the criteria for 
for thermowells. Each test well shall be furnished with a stainless 

and stainless steel screwed cap. shall be as 
manu:facturler unless otlJerwise SPf~cltled 
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1B .33.12 Duct sensors shall be with orclte(:tiu,g 
Prcltec:tm,g tubes shall be 1 inch standard 316 stainless steel unless 

np".t"pr\ otherwise in the technical 316 stainless steel 
UU'HHJ"I',~ shall be to make a 2 inch NPT connection to the duct wall 

the tube the UUO'HHll', 

IB .33. 13 Recorders shall be chart devices for the IJHJ'UUlvUl'" 

multicolored trace records which are and Thermal paper 
considered to be Recorders furnished shall 
power and shall be 
construction. If batteries are recluu'ed 
lithium 

as a 
green, and blue traces 

at a chart of 1 inch per hour. Recorders furnished shall also be of the 
date and time on the chart and of values in units on a 

visible from the recorder front. chart recorders shall be furnished with 
a I year of "Z-fold" or "fan fold" chart paper to 
and to enhance record and review. Continuous 

of America Micro R 100 Series or "''''_''LnUIJ'Iv 

America or 
"1J~."Hl'-U for recorders in the 

recorders which scan a 
record shall ONLY be furnished in 

the An 

IB.33.14 Transmitters for the measurement of differential pressure, static 
pressure, or flow where dIJIJu .. ·aUJ'", shall be based STIDD series 
SMART transmitters. 

All wetted parts shall be stainless steel. 

1B.33.15 Meter 
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u '-,-'v~ v. or a"'~'''IJ',au"" u"" .. ~ •• "'u for a control 
range of 4-20 mA dc. 

sets mounted on the valve 
selluencllllg and direct or reverse action. 

the force balance 
Positioners shall be of 

accurate character 
feed final controllJv,,,w'HHH~. 

Where 3311 electric-

!...!!~~...!:.l.!!!!!c~!'!±!':.U!.. Position transmitters shall be Jordan 'L.U'HUV';:' or 
n",,,,rim'p an electrical dc in direct 

"'AaUVA,A~"AIJ to the actuator IJ"'''''''''', range shall be 4-20 mA 
±1.0 percent linear. The transmitter shall be 2 
NEMA 4 enclosure. 

A~""U.'''''U, and with a 

!:1!rgs~Q!!!!!!S~],. Rotameters shall be Fischer & Porter Model 
Ametek Model UJ,rJ ... v'J. Moore Products 'rm,n"mv Model 

lB.33.l9 !!!:l=:!.!!!!:i..JL!!.!.l:L!L!L!!!:c!!!:::!:!,. Flow switches shall be Universal Flow Mo'nitlJrs, 
AU~"""'ILHlL~ flow switch with one 4 wire material and internal 

shall be or stainless steel as acc:eD1LaOJle to the Switch uv"~u"~ 
shall be NEMA 4 with wired-on IJAH,nu'"" 

Electrical power for control and instrumentation will be a 
60 current, or a nominal 125 volt direct 

rf'nnir,>rl for proper 
and ambient tpnl"f"r"tllTP 

All dc electrical control devices shall be for continuous on an 
from 100 to 140 volts dc. Electrical devices served from this 

connections on it. 

All ac electrical control devices unless otherwise ~P"""""U' 
nn,>r"t"," at any from 102 to 132 volts 
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be less than 75 volts for 

for continuous 

and 90 volts for contactors and starters. current 
other than 120 volts shall be U,,-'Hl'."""''-' 

variations. 

All devices shall be to under conditions in 
the above and at a range of ambient tp,-,l"pr"h from 50° e to -30° e outdoors 
and from 50° e to -10° e indoors. 

'''Y'''_'''', such as motors, and 
electrical power shall be to from one of the nominal 

electrical power sources as follows: 

480 
240 
120 
125 

3 60 
--- -------

3 60 
3 60 
1 60 
dc 

with relation to hOlrselpmll1er shall be in accordance 

Below 112 
112 thru 249 
250 and above 

kn,pr,[Jpr,l''' motors shall be to 

115 
460 

1 
3 
3 

current motors shall be ca{)aOle of continuolls at any terminal 
140 volts dc for motors from a 125 volt dc 

Variations from motor must be acc:eplraOlle to the Engmeer 

all raceway interconnections between 
shall conform to ANSI e80.1 and UL 6. All conduit 

connections shall be of the threaded 

shall have a continuous zinc 
or zinc chromate. Unless ~nf·"ltlPI1 
flexible steel not ex,;eediI1lg 
enter tnrl)ul2:n 

outdoor enclosures shall 
'M""'i5'" malleable iron hubs or threaded 

w _________________________________ _ 
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Unless otherwise 

in 

or vapors 
conduits shall not exceed 3 feet 

One exterior locknut and one interior locknut and one shall be at the 
termination of each conduit not terminated in a hub. Locknuts shall be to 
bond the conduit to the box or cabinet when Locknuts shall be so constructed that 

will not be loosened vibration. 

Insulated UU'''IIII'''''' with Hl"UlC'L11jl~ 

conduit power circuits and on all conduit on to be located in hazardous 
areas. Hazardous areas shall be as defined the National Electrical Code and the 
National Electrical Code. Standard shall be 

Unless otherwise 
All flexible conduit 

and shall bear the UL label. 

the conduit. 

All conduit runs shall be 
shall be <H"."",,,rt,,rl 

Conduit shall be 

'1'UP"''''H shall be of 

means of conduit 

or 

cast construction and shall be 

"-"Jau.,,,,,, at 
,",,-,u,",,,.,,, the internal diameter of 

<OA'_""'UH.ll' 10 feet. Each conduit 

and CHUIIP-[JacKS. 

U'"uM:;''' shall be eliminated from conduits. If water cannot drain to the natural 

conduit. 
conduit 

a hole shall be drilled in the bottom of a box or conduit 
of the conduit run. 

fastened to all boxes and cabinets. Threads on metallic conduit 
the wall of the box to allow the to butt the end of the 

llTTH'H'flTlI" to bond the 
to the box. 

'1[--- ___ _ 
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shall be acc:em:aOJle to the 

IB.37 ~~~~~~~~~~. Unless indicated otherwise in these 
electrical 
be as follows: 

Indoor 

areas NEMA 12. 

Wet areas NEMA4. 

Outdoor if 4X is not 

Hazardous NEMA 7. 

The construction of electrical enclosures located in areas to conditions classified in 
the National Electrical Code and the National Electrical Code as hazardous shall be of 
a NEMA as suitable for the environment in which are located in 
addition to NEMA 4 or NEMA 12 as recluil·ed. 

Enclosures for areas classified as hazardous due to 
NEMA7. 

presence of ammonia, shall be 

shall be constructed from steel 
r".ntn,r{·,·rl as ,"P'" .. 'FArl cn.,,,,," for devices mounted 
thereon. Thickness of the steel 
shall be of to mounted cornp(ments 

after erection. 

enclosures shall be 90 inches 
than 36 inches 

not more than 20 feet and not more 

, .. "roh,m boxes or boxes 4 inch trade size or smaller in any dimension shall be 
><""VdIHL';U malleable iron or cast ferrous metal. 

Junction boxes and boxes shall be in accordance with the .rp'lTIpnt~ of 
Article and shall be without knockouts. 
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as indicated otherwise in these spl~ClnC,aWJns or on the nT"\Am[lU~ all""""".VU boxes 
than 4 inch trade size in all dimensions for use in indoor locations shall 

after fabrication and those for use in outdoor or 
sheet steel after 

tatlflc:atIon, or epoxy coated inside and outside 
shall consist of a 3 mil coat of zinc rich epoxy 

zinc in the followed two finish coats of epoxy. 
minimum of 4 mils thick two component 

The epoxy 
with a minimum of 80 

Each finish coat shall be a 

!2.!.!~~!!.!...l~~2.!!!£...!~at!!JJ:>' Where electrical enclosure is at 
one and one fuse and fuse block shall be 

wired in the enclosure. The space and fuse block 
shall not interfere with normal cable entrance into the enclosure or with maintenance or 
Yp.u"._u"~'n of devices within the enclosure. Normal use of space heaters shall not or 

discolor any surface. 

heater v"IJ<L',uy 

above the dew under the 
to maintain the enclosure internal ternDI~rature 

service conditions. 

heater 
120 volts. 

shall be 240 volts. 

heaters shall be controlled an 
telnpleraltUl~e at 800 F and open on 
in(,"rt~"T"tp an thennometer and set 

to space heaters shall be 

set to close on 
The thermostat shall 

''''"''''''''''-1 controlled devices within the enclosure shall be tpnlnPT"tJ cornpe:ns3lted for 
at 85° F and above. 

heater leads shall be stranded copper cable with 600 volt insulation and shall include 
terminal connectors. heater sheaths shall be of a co:rrOSlO,n-lreslst::lnt, "UUUM",,,"e,us 

material and shall have a thickness not less than 0.025 inch. 

as hazardous shall be furnished with a 11<LllllIClfl1a,IC 

data shall include the 

IB.39 In all devices furnished under these and 
electrical connections shall be for into electrical enclosures with terminal 
blocks. Terminal blocks shall be furnished for conductors to circuits -
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Spf:cltled '-"I'Alj.J1UI.,UC, for internal circuits I.l"'MllH5 ----,-,-'.--0 

re~lla\;eInelllt and maintenance will be facilitated. 
and where 

One spare '''''''WAU] open and one spare closed contact on each control switch and 
lockout shall be wired out to terminal blocks. 

All an enclosure shall leave from terminal blocks and not from other devices 
in the enclosure . 

.nUAUJlallJ ~'1'UAf''AUO"H' such as terminal 
"'1'U!","\,,',H shall be located in Nl1rnn",rtnn,,'nto 

Terminal blocks for external connections shall be "'T,m .. ,,,eI in the instrument and control 
cOlmplarl:mi:nt for easy ullIestricted 
instruments. Sufficient space shall be on each side of each terminal block to allow 
an of all leads to be terminated on the block. 

Terminal blocks shall not be mounted in 0"''''''"« cOllltaining cables or buses ro,.,"To,tin 

above 600 volts. 

A terminal block shall be installed at an accessible location for each set of 
current transformers with the furnished under these The 
ohi,rt,,"n terminal block shall be the one nearest the current transformers. 
type terminal blocks are 
shall be furnished with white 

otherwise. The terminal blocks 

All electrical cables shall be ",,,no, ... ,,,, •• ,,,,,I,, selected for the electrical and environmental 
the installations and shall be of the best construction for the service where 

unusual service conditions are encountered. cable shall be 
used where to be otherwise to pelrtorm ~"tid',"('t,nrihl 

or unless otherwise in the detailed ,·~,,,·i·Fi,,,,,ti"no 
control conductors shall be Class 

at 

Materials cOlrltaining asbestos shall not be utilized in any of the electrical cable constructions. 
In electrical cables which utilize mineral insulation 

or 
of the cable constructions. 
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Control shall utilize stranded copper conductors with flame 
retardant cross-linked or flame retardant rubber insulation 
rated 600 volts and shall meet the of UL 44 for SIS and XHHW. The 
cables shall also meet the UL 44 VW -1 flame test and shall be Rockbestos VW -1; 
American Insulated Wire VW -1, Continental Wire & Cable VW -1 ; or 

General service power and control to the furnished but not internal 
of control cabinets or shall be rated for the maximum service but not 

less than 600 volts. conductor cables shall have rubber insulation 
and multi-conductor cables shall have flame retardant cross-linked 

where 

cable shall utilize solid conductors with twisted and shielded 
lirplrnpnit~ of ANSI MC96.1. These 

sp2lghlettl sleeve and terminated on an 
nermocl:JulJle extension cables shall utilize conductors which are 

All instrument cable shall utilize stranded copper conductors with twisted and shielded 
or triads. These also to instrument cable which is furnished internal to 

of these cables shall consist of aluminum-
and copper drain wire. Conductor insulation and overall material on 

these cables shaH be teflon. The shield drain wire for each instrument cable shall be 
insulated with a sleeve and terminated on an lJo;l'UUllU<;'U terminal. Instrument 
cables shall utilize conductors which are 18 AWG or 

rhf~rrriocouiple extension and instrument cables shall be Belden Wire and Cable 

Control conductor terminal connectors shall be type connectors sized 
for the conductor and the terminal. The connectors shall be constructed of copper and shall 
be tin The interior surface of the connector wire barrel shall be and the 
exterior surface of the connector wire barrel shall be furnished with 

Noninsulated terminal connectors shall be used for conductors terminated on devices 
with individual fitted covers, such as General Electric SB-I control switches 

and General Electric HEA lockout Preinsulated terminal connectors- - - .... 
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shall be used on all current and transformer circuits. All other terminal connectors 
for conductors smaller than 8 A WG shall be or 1-' ...... '"""', ...... 

Preinsulated terminal connectors shall include a color coded to indicate 
conductor size. Preinsulated terminal connectors shall include a metallic support sleeve 
bonded to the sleeve and to the conductor insulation. 

connectors shall be manufactured or ac(;er:'tal)le 
connectors shall be AMP slotted or 3M Scotchlok Series 61 snap 
connectors. 

thf~rlIlocouple extension wire shall be 

Each terminal 
device shall be 

and other 

nr.m;,ipn for termination of external circuits shall be identified 
,/;uu,,,,,,,,, acc:ep1taOlle to the on the terminal block 

All other 
on conductor identification sleeves. A conductor identification sleeve shall be 
each end of each internal conductor. Each sleeve shall be marked with the 
destination identification described in Section I C under WIRING DIAGRAMS. 
identification sleeves shall be 
be as manufactured W. H. 
Conductor identification shall be 

or 

to the After of the conductor Identll:1ca,tlon, the sleeve shall be coated 
as Conductor identification shall be 

Adhesive labels are not ac(;eprat'le. 

The arranigelnelnt of connections on terminal blocks shall be ",",'pnmn to the hngmeer 

All connections disconnect 
terminated conductors on each 
wired into ",.-",t,n" 

conductors on the disconnect 
terminal blocks for external connections. All 

ug"-re,ceJ)talcle assemblies shall be in a common 

shall be removed to 

All electrical of an 
shall be furnished with bare copper conductor 
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to the station 

Isolated 
electronic 

connection 
others. 

The shall be suitable for field connection 

re(luilred for proper of 

shall be ext,endled, 
Such connections 

suitable for field 

Electrical '-VAU,,,.HHAj5 electrical connections or bare 
dU''''''''''''', pressure and 

I>WIILLllle". unless such devices 

conductor is included with the power conductors of motor a 
conductor termination shall be used and connected to the motor 

frame inside the motor terminal Hvu,nu", • 

... Vltua.HHHlS power circuits shall be nr.-,,,,,1prj 

lV~;"'U""" inside enclosures and connected UU.<AWC<U)' 

bus with bare copper conductor. 
gf(mlided with 8 A WG bare copper conductor. The conductors to 

shall be sized in accordance with the NEC but shall not be smaller than 
8 AWG. 

Unless otherwise conductors shall be uninsulated strand Class B standard 
round soft drawn uncoated copper as defined in ICEA and all ...... H.I-''', 

nuts, and other hardware used with the l',''C1UHUH.Il', 

... UjJa .... "'." of conduit 
and conductor terminals for 600 volt power cable 

U'<\,""A" in fl!f!l!s!tiXI !111<les _tiles!! _ _ ______ :illall ,,~ <is . to 
accommodate copper or aluminum conductors and copper conductors which 
are sized in accordance with the of this article. 

lBA2.1 
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reQlum~m<:nts of the IC~A-~l\Ili\_ sJ<inda ... d for _ru_LlIP''''-'llll'-'~ 
No. P-54-440 

and shall be based on installation in "n,~n_Tnn 
of cables. The tables in the referenced standard shall 

be used for the conductor materials and and cable constructions listed: 

Table 3 conductor Sizes 12 AWG 
three conductor cable. 

2AWG in 

Table 4 

Table 20 

conductor Sizes 110 A WG 
conductor cable. 

Aluminum conductor Sizes 110 A WG UH'VU"U 

mcmin conductor cable. 

mcm 

Each power circuit will include a copper 
coordinated with the full load current 

conductor or conductors a total size 
of the in accordance with the 

National Electrical Code. 

IB .42.2 ~~l::.!:!:L!L.!.l:::!"!!!'!.!.!£!.!J!. 
Marathon 1500 Series or "'""''"'1-',,,,,1\ .. 
4/0 A WG shall be Curtis or S, or '"",<;IJ'lau.,,, 

conductors than 4/0 A WG shall be tinned copper bar bus drilled and 
NEMA sized and holes. 

The sizes and of conductor terminals for 600 volt power cable terminations in 
om.;~,~o'nt shall be coordinated with the and terminal connector data which will be 

------------ - ------------------

the obtain tenninal connector and conductor 
---------------

data from the the conductor terminals. 

The r",n"C·It1.~< of 
enCloSUI:es. and conductor terminals for cables rated above 

the detailed for the connected '-'1"Upl .. ~.Hl. 

Terminal blocks shall be furnished with white 
where codes and shall be without covers. 

unused terminals shall be furnished on each tenninal block for circuit modifications and for 
termination of all conductors in a multi-conductor control cable. Not less than two spare 
unused terminals shall be furnished for every 10 terminals used. 

Fuses may be mounted on terminal blocks. Neither 
lIn'UllI.III" of terminal blocks will be uv\"\"IJI.QUl,"-. 
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All terminal internal terminal blocks in 
cabinets and terminal blocks for extension 
minimum and shall have screw terminals. Terminal blocks for 10 A WG and smaller 
600 volt insulated conductors shall be Marathon 1500 Series or UV""I-'"u.v",-, 

blocks for extension wire shall be Buchanan Medium 
contacts, or Marathon 200 Series with 
terminal Terminal blocks shall be <In1",rnr,r; 

mr'nnnm", conductors as necessary. 

I B.45 Where fuse blocks rated 30 amperes, 250 volts are retlun'ea, 
shall be modular with bakelite frame and reinforced Blocks shall be 
Class Model No, H25030-2SR screw terminal fuse blocks as manufactured 

Device Co. or a"',"~"aoJl" 
shall be similar in construction and 

Blocks for other current and 

Where slow blow fuses are re(luu~ed 
Gould Shawmut 
Where fast 

lBA7 Electrical accessory devices shall be 
furnished in accordance with the recluu'eIIlents stated herein unless otherwise in the 
detailed sections. 

lB.47.l 

eplacl~ment without cost 

UU1"'UlH15 instruments for electrical shall be 
accuracy shall be ~~" .. " .• ~~ 

4 inches square. All instrument scales shall consist of 
instrument which is checked in the field and 
will be returned to 

All ac instruments shall be r1",,,,,,,prl 
thr,rmrrh 5 ampere current transformer secondaries and 120 volt 
secondaries. Instruments shall be 
Weschler Electric 
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PTor 
for critical service shall be 

IB .47. 3 1&!:!!!:Ql~.!!m~. 

covers. 

!...!!2.!!..!!!!~!!i:!..~~~~!!";'!.!!J~~. Push buttons and selector switches shall be 
D Class 9001 or 

switches shall be Hnn" .. ,,,,,,,,,, Micro Switch TLor 

Micro Switch Series 2 with or 

lens colors shall be coordinated with indicated conditions as in the 
table. shall be when the condition exists and shall be 

Red '-''lUAl-HU'~U' em~rgize,d, such as motor valve 
open, or breaker closed. 

Green such as motor valve 

White such as motor or breaker 

Amber or 
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for local control stations shall be h""H",_rl,,>'., D Class 9001 
Bulletin or "'-'"''''IlI,dU'''' 

IB.47.7 Alarm contacts for remote annunciation shall be suitable for 
opf:ratlon at 125 volts dc. All contacts shall be rated at least 0.5 ampere make or at 
125 volts de. 

Alarm contacts shall be UV'UU'C<HY closed contacts which open to alarm condition. 

Molded case circuit breakers used in 
spe:CltlcaltlOllS shall be as listed in the tables: 

Service Frame 

ac amperes amperes 

120 100 15 - 100 120 125 

2 240 100 15 100 240 250 

2 480 100 15 - 100 480 250 

3 240 100 15 - 100 240 * 

3 480 100 15 100 480 * 

2 480 225 480 250 

3 480 225 480 * * 

*The construction of all circuit breakers furnished under these 
shall be to the and 

-' - -

construction and between 
for de rated circuit breakers. 
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Service Frame 

dc amperes amperes 

2 125 100 15 - 100 120 125 

All outdoor electrical and all aplJurteIllances 
60 mile per hour wind and 

shall be fabricated of metal. All Y",.U"UHJI5 

to entrance of rain under 
weather conditions described above. All on outdoor electrical 

with fine mesh filters and stainless steel screens. 
------------------------------- -----_ ... _-

cables between devices shall meet the flame test of IEEE 
----------------------------------

N41 a_gas b~!l!c! Jta!l!c_ so\l!c~~ _Th~ _iIl<!i:v~d~~t (;~n5i\li:to!S_ of. . ... 
cables shall meet the flame test of ICEA S-19-81 , '-------------' 

Identification of conductors may be done insulation color 
identified on lists. Terminal blocks for connection of external 
circmts mto electronic cabinets shall meet all the of 
the article TERMINAL BLOCKS in this section. 

All electrical eqluplllellt c,ontaining solid-state 

of the manufacturer's standard test I-'H.''"'''''UUJ'''' shall be ...... mi,i"'rl in the 
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The test shall include a means of r.n1,tl1'tTIlinO 

rfii>(lonsf: ~f !1!e_ 
the pelrtorm in service 

in actual service. 

The test shall include aUIIU"UU'vllL and low limits. The 
test shall correct U!-"'-'H',UU'U 

limits. The shall be tested and verified of nrn,"1{l,m<T 

,-,a~'<\I-""Hy in accordance with the of ANSI C37.90.1 

The test shall be np.-t",..,.""rI with the solid-state 

Written test results shall be ..... ,'''''-jprl AH~Uv'''H''J5 

and additional information as HOLIUll.<OU 

lB.52 The Schematics for Combination Starters 
this section indicate the of the ac motor starters which will be furnished 
460 motors rated 100 and smaller. 

·nn,tn,,·t,w shall assure that the control devices and the control 
cOlmpaume with the "nlr'l.-n.nn"tf' 

terminal,' 
as 

indicated. 

The ac motor starters furnished with the 
in the Schematic-s -for combination - -

this section and in addition shall conform to the which 
follow. 

Motor starters for 480 volt ac service shall include 480 • ...-L}U".""'. 60 hertz contactors with 
manual reset thermal overload 120 volt ac VIJ''-''''''HJIJ'', and 480 to 120 volt 
type control transformers ('nmr.lpl·p 

lead '~n,"n,-Igrl 

:'IUl!!H!-SIJeea starters shall be furnished with three overload 
be furnished with six overload 

Ul"_O.,\,,,,·'" starters shall 

where Av,",UHvU, shall be 

l>UAHI.<ll) contacts shall be me:ch:il1ucally nnpr'"tp'rI of 
contacts shall be as but not less than the indicated on the 

for Combination Starters. Terminal blocks shall be as indicated on the 
Schematics for Combination Starters. 
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Control transformers shall have 60 hertz ac 
from 440 to 480 volts at a ratio of 4: 1. ",,""UIUUll5 

each control transfonner shall maintain a PVI_'-Ulaal 

while 

Starters for 120 volt or 240 volt ac service shall be similar to 480 volt starters except control 
transformers will not be 1l;;;'IIUUlVU. 

lB.S2.2 Mmt@f!QI;:fJill!1@~,m~1QJtgI,~i!!l!~ __ IV."Un<'Tlf' starters for dc service shall be 
suitable for 

resistors as 
and three 
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UII V. ,PHASE 

11 l' o [J 

WIIEII SPECIFIED, 

WIRING DIAGRAM COMBINATION FULL VOLTAGE NON-REVERSING STARTER 
NOTE: THIS DOES NOT, APPLY, TO SIZE 5 AND LARGER 

U. 15 
C [J 

IS 
o 

WIRING DIAGRAM COMBINATION FULL VOLTAGE REVERSING STARTER 
NOTE: THIS DOES NOT APPLY TO SI~E 5 AND LARGER 

TYPICAL SCHEMATICS 
FOR COMBINATION STARTERS 
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Section lC ENGINEERING DATA 

data which the 
0-'-'111:>1111:0<01 for information and review. with 

enl~ml~erlmg data submittal is vital to the scheduled progress and 

All data shall be identified with the '-''4'UjJ''U'-''U 

the nomenclature established the order documents. ..u'4,U'~"U'~UL 

have the name and number 
have the hngmleel~'S 

A document index and data to be submitted 
shall be included with the initial submittal. The document index shall be resubmitted as 
L~"ULH~U to indicate revisions to the list. The list shall include the document number and 

or the document e.g., for each item of 

JWHI',H'"'''' and the Owner as follows: 

Intermountain Power 
850 West Brush Wellman Road 

Utah 84624 

Attention: Jon Christensen 

Intermountain Power 
850 West Brush Wellman Road 

Utah 84624 

Attention: 

to the '-'U./";H1 ..... 

Black & Veatch Corpolration 
1140 I Lamar Avenue 
Overland Kansas 66211 

and data shall be addressed to the 

Attention: John S. Morrow 1£ - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
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Letters of transmittal shall accompany all submittals of data and shall include a 
list of the data included in the transmittal. Lists shall include manufacturer's nr"",,;nn 

numbers identified with the cOlTe~;pondllllg 
All con·esp~)nd,!nce name, "1J~,,",Hn",a 

and manufacturer's order number. 

or item indicated or the accuracy of the information sutlmllte,O; 
J::mg]J1eer be construed as froIl! :ln~"_~O_'f-'VH"'''mIUJ' for errors or 
deviations from the order documents. 

All .oHI",IH'-"'-'1 "UlJHU,,,,,'U, after final nr{,,'p'~~',n 
the 

unless otherwise 

of 

If aJ.'If'H'~alm;o, SIX of the pelrtolrm:m(:e curves shall 
be submitted as scheduled in Section 1 A. 

lC.5 data shall be submitted as 
scheduled in Section lAo 

of test and inSDe(;tio,n shall 

'-'u"''''~~, within 2 weeks after 

1 C. 7 Motor Information Sheets are included at the end of this 
section. af.'lfJU'_UL"'~, a copy of the sheets shall be for each motor 
furnished under these of the sheets shall be submitted as 
I-'~'_U"~ in this section and as scheduled in Section lAo The number of submitted 

shall be the same as for other manufacturer's rlr"ul11na~ 

lC.8 shall be in sufficient detail to indicate the 
arrangement, of each component, breakdown for and n",,,,,,.,,hn,n 

cOlmponent materials and the external and supports 
recluu·ed; the dimensions needed for installation and correlation with other materials and 

and the information in the submittal schedule 
"f.'~A,",H'''"'U in Section lAo 

IPSC 133101 MEDIUM VOLTAGE VARIABLE DRIVES 

lC-2 

the Purchaser. 



shall be 
infonnation contained thereon with the 
have title block entries 

the and IJHJ[;t:'SSt:u 

marked with the name of the 
U"_ULJIVU n1l1mh.f>T the 

___ o(th~_ .. 
shall 

it is 

shall be submitted in accordance with the schedule ~nf>{'ii:iprl in Section 1 A. 

IC.8.1 shall be submitted. Prints shall be 
or blue line on white ba\;k~(rounld. 

not exceed 34 inches 44 inches unless due to the size of the "'\.j'LUIJ'lll"lH 

necessary. shall be folded to 8-112 inches 11 inches. 
be submitted rolled. 

~UbWJ~~' will use either a 35 mm microfilm or an electronic HHUb,JU", 

All shall be suitable for electronic HH"15U"i5 

maximum levels of contrast. and shall be in 
with the of US of ............ L<, ... .. A .... ~.J 

DOD-STD-IOOC. 
.... "''''.''''"' will not be accepl:ed. 

accordance 
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of the individual 

tTI!'Iri<"llno< on the connection and 
but need not indicate details of circuits external to the 

mounted indicated on the shall be identified 

Sufficient space shall be left .. _ tenninal blocks for cable 
color codes and circuit numbers. Color codes and circuit numbers will be added the 

to his 
·""tr·,,·tAr shall be respOll1SlllJle 

Instruction manuals for the UH''''''UU''!5, 

eqlliplnellt shall be furnished. The number of 
are "nf'{'1t"P(j in the Schedule of Activities in 

Manuals shall include the information "IJ~'''''UI'''' to the furnished 

Table of Contents and index tabs. 

test and curves. 

of the "''i'~'V'U''''U'' 

Instructions in the methods 
to installation. 

instructions. 

Maintenance instructions. 

Parts lists. 

List of QI,A"4',"UJ,,:; lubricants. 

ms,oe,cIlIDn. storage, and U«'''UIH!5 
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order numbers for each item of "l.IlU~'.llvj.H and 

List of recommended spare 

List of maintenance tools furnished with the 

The above listed are which are not 
aO[>IICalJJie to the may be deleted. Additional information which is necessary for 

Vp'"HALR'H and care of the shall also be included. 

1 C.I 0.2 Each copy of the manuals shall be assembled and bound in a 
binder in accordance with the 

Manufacturer 

Direct contact 

Binder 

Construction 

"1--"'''''''''' available 

Binder CalJacltH!S shall not exceed 3 

Viatech Solutions 
424 North Cedarbrook Avenue 

Missouri 65802 
Phone: 1-800-888-0823 

Karen 
10621 W. 98th Street 
Overland 
Email: 
Phone: 913-894-9699 
Fax: 913-894-2505 

C78 

Stiff binder board. 

I",t"",,'n liner. 

Foil in accordance with 
bound at end of this section. Color of 
irn,n,.i.,til1IfJ to be 

prong, 2 inch or 
3 inch as requm~d 

binder If material to be bound eX\:eelC1S·'ca"la~'jlty-rat'lH~ mllItI1Dle-voHll1neS-
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furnished. Binder should not be more than apl:"v'AHHa,.,,"",] 112 inch than the 
thickness of the material within the binder. 

lC.lO.3 ~!l.lli!Uill. One 
submitted to the hngmeer for review. The review will be for 
to and is not intended to constitute detailed review of content. 

The copy submitted for review shall be cornplete 
manufacture and of the 

to secure of the binder and its irmCl .. irltin 

This will enable manufacturer to pro,ceC;Q 
copy. 
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3. 
4. 
5. 

VARIABLE 
FREQUENCY 

I. D. FAN DRIVES 

FILE 
NIJMHER** 

VOUJMEI 

(Backbone) 

.---------------------------------------------,~ 

(Cover) 

colwnn to righl of cover illustration. 
only if instructions are contained in more than one volume. 

~--------------------~ 
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Sheet 1 of 3 

MANUFACTURER ______________________ ' MODEL __________ _ 

SERVICE FACTOR _____ , NEMA DESIGNLETTER _______ , FULL LOAD SPEED ______ RPM 

ENCLOSURE: u ________________ , _____ , FRAME 

CLASS _______ STANDARD ___ _ _ ___ ,AMB TEMP ___ _ 

TEMP RISE ° CBYRESISTANCEATSERVICEFACTOR OF 1.0 _________ " U5 _____ _ 

FULL LOAD CURRENT AMP, LOCKED,ROTOR CURRENT _________ AIVlP 

SPACE HEATER (IF FURNISHED): );CMBER OF U);ITS __________ , U);IT RATING, WATTS _____ _ 

BEARINGS: TYPE _______ " ABMA L,IO RATING LIFE, NOT LESS THA,'\i _____________ H 

LUBRICATION: 

somm LEVELS: 

LEVEL OVERALL MEAN NO,LOAD SOU:>:D PRESSURE LEVEL 
______ dBA RE 20 MICROPASCALS MlCROBAR) REFERENCE 

DISTANCE OF I ME;:~~=-:--____ , 

TOTAL MOTOR WT ________ LB 

FOR MUI:nSPEED MOTORS: 

'~NNECTK~rnP~~C~O~NSTANTTORQUE------,CONSTANTHORSEPOWER~~~~-
TEI~MINA,L C COPY OF DIAGRAM) 

FOR WOl:ND ROTOR MOTORS: 
SEC VOLTS ______ ~, SEC AMP ______ , SEC RES, OHMS M,M AT 25" 

FOR MOTORS IN HAZARDOUS LOCATIONS: 
MOTOR ENCLOSURE SURFACE TEMPERAllJRE, "C AT SERVICE FACTOR OF 
1,15 , WILL MOTOR CONTAIN A SURF ACE TEMPERATURE CO))''TROL THERMOSTAT REQUIRING 
CONNECTION L,\'TO THE MOTOR STARTER CONTROL CIRCUIT: 

"OR DrST IGNITIONPROOF MOTORS: MOTOR ENCLOSURE SURFACE TEMPERATIJRE RISE UNDER 
ABNORMAL OPERATING CONDITION INCLUDING OVERLOAD, SINGLE,PHASING, ETC" ASSVMING ENCLOSURE 
SURFACE TEMPERATURE OF 1100 C WHEN ABNORMAL CONDITION DEVELOPS: 

MINIMUM TIME TO 165" C ___________ 8 

MAXIMUM RATE OFRISE _____________ o C IN 5 S 

ADDI1'IO:>lAI. MOTOR DATA FOR MOTORS LARGER rnAN 200 HP AND FOR ALL MOTORS RATED ABOVE 
VOLTS SHALL BE St:BMrITED SHEETS A:>ID 
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EFFICIENCY, PERCENT GUARA]\'TEED, LOAD: 
POWER FACTOR, PERCENT GUARANTEED, LOAD: 

MINIMUM STARTING VOLTAGE IN PERCENT OF RATED VOLTAGE: 

~:ici~~~~D:--------------------

OCT A VE BAND MEAN NO-LOAD 
REFERENCE DISTANCE OF I METER ________________________ _ 

63 
125 

500 

2,000 
4,000 
8,000 

LEVEL dBC 

OUlLl:-'E DWG NO, ________________________________ __ 

ACCELERATING TIME: 
AT RATED VOLTAGE = _____________________ 5 

________________________ HZ 

THERMAL LIMIT CURVE UNDER LOCKED-ROTOR, ACCELERATION, AND RUNNING OVERLOAD AND TIME-
CURRENT CURVES DURING ACCELERATION AT RATED VOLTAGE AND AT MINIMUM SPECIFIED STARTING VOLTAGE CURVE 
NO, (ATTACH CURVE) 

LOCKED-ROTOR SAFE STALLED TIME, S 

MOTOR INITIALLY AT MAXIMl:M SPECIFIED 
AMBIENT ]'EMPERATlJRE 

MOTOR INITIALLY AT SERVICE FACTOR 
LOAD OPERATING TEMPERATURE 

MINIMUM SPECIFIED 

~-------------------------------------
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AT RATED 
AT IIUNIMUM SPECIFIED 

STARTING VOLT AGE, IN PERCENT OF FULL 
LOAD OR CURVE ::-''UlvIRERS ______ _ 
(ATTACH CURVES) 

AT SPEED CORRESPONDING TO MAXIMUM 
TORQUE 

AT SPEED 

AT 60% SPE}:D 

AT LOCKED-ROTOR 

NUMBER OF SUCCESSIVE STARTS: 

MOTOR INITlALL Y AT MAXIMUM SPECIFIED 
AMBIENT TEMPERATURE (COLD) 

MOTOR INITIALLY AT SERVICE FACTOR 
LOAD OPERA TlNG TEMPERATURE (HOT) 

COOLING PERIOD REQUIRED 
COMPLETlON OF THE PRECEDING 
MAXIMUM NUMBER OF SUCCESSIVE 
STARTS BEFORE MAKING ADDITIONAL 
STARTS BASED ON THE FOLLOWING 
COOLING CONDITIONS. MINUTES 

MOTOR Rl!NXING AT SERVICE 
FACTOR LOAD 

MOTOR RUNNING WITH DRIVEN 
EQU IPMENT UNLOADED 

MOTOR DE-ENERGIZED, COASTED 
TO STOP, AND LEFT IDLE 

Sheet 3 of 3 

AT RATED VOLTAGE 

FOR MOTORS FOR WHICH D1FFERE!\'TIAL PROTECTlON IS SPECIFIED, STATOR CONN: 

MINIMUM SPECIFIED 

AT MINIMUM SPECIFIED 
STARTI:-IG VOLTAGE 

~ ______ .DELTA __ _ 

____ 0 C MAXIMUM AT PSI 

FOR HORIZONTAL MOTORS RATED 1,000 HP AND LARGER AT 3,600 RPM AND FOR ALL MOTORS RATED 3,500 HP AND 
LARGER AT ALL SPEEDS: 

CRITICAL SPEEDS: 
SECOND 
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Deleted 

I. D. FAN DRIVES 

INTERMOUNTAIN 
POWER 

INTERMOUNTAIN 
GENERATING 

STATION 

FILE 
NUMBER** 

VOLUMEl 
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Julie A. 12/12 200210:18 AM 

BLACK & VEATCH CORPORATION 
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PART2 TECHNICAL 

Section 2A MEDIUM VOLTAGE 
VARIABLE 

2AI General 
2A2 
2A3 
2A4 
2A5 
2A6 
2A7 
2A8 
2A9 
2AlO 
2AII Accessories 
2A12 
2A13 
2Al4 
2A15 

DRIVES 

Section 2B - VFD ISOLATION TRANSFORMERS 

2B.l 
2B.2 
2B.3 
2B.4 
2B.5 
2B.6 
2B.7 
2B.8 
2B.9 
2B.I0 
2B.1l 
2B.12 
2B.l3 
2B.14 
2B.15 

Transformers 
Mechanical Construction 
Core and Coils 

Accessories 

Schedule of Contract Submittals 
Performance and Technical Requirenl1enlts 
A'>."'\..jUAA .... U Bid Submittals 
Technical Data 
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2A-l 
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2A-9 
2A-lO 
2A-lO 
2A-13 
2A-16 
2A-I7 
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I'section 2C :: MEDIUM VOLTAGE INDUCTION MOTORS·· . - - - 2C~ f thru 2C~ - - - - -

2C.l 
2C.2 

General 
and Construction 

of 
of L'~~~"r._ 

Submittals 

2C-l 
2C-1 

- - -- --------------------

Technical Data 

IPSC 133101 :MEDIUM VOLTAGE VARIABLE DRIVES 

TC2-2 

1 



Section 2A - MEDIUM VOLTAGE VARIABLE DRIVES 

for 
.rplmpnto for variable frp"'H>n('" drives 

hrnnm.< or cage induction motors. Both current source load 
width modulated drives are considered. 

pUlrcnase the 
'''''Ul'-'U'V''~ will be 

considered. If motors are two 
control shall be furnished for each motor. If new motors are one 
drive per motor is needed. This VFDs for ID fan motors. 

VFDs shall be manufactured and cOlmp1et,ely assembled at 

The VFDs shall be housed in the "AA~IUlF, control VUllU"'", with any associated 

Rated --,,--"J 

~~~~"-j'~A_ year for the next 
four years. 

ID fan service. 

Nominal 60Hz. 

Short-circuit current at of kA l!.L.!'t:!.~.synmletrl~alJ!!J@2iJ _________ _ 
common 

VFD enclosure NEMA 1. 

Ambient o to 50° e. 

range 0 1049 rpm 954 

ID fan motor 
limitations 

1t _ ~ __ 
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2A.l,2 All devices mounted on the face of each drive shall be with 
suitable Push selector and shall have the device 
manufacturer's standard All other devices shall have an pn(".",,!pn 

laminated with black on a white bac:kg:round, 

In addition to indicated in Section I 
·~n"·n,'t~,·'<, instruction manuals for each size of VFD shall be furnished and shall include the 

on''''";[',,,,"""< d"nrl"rrl manuals for each size and of 
tr~n<t'YMlnpr line reactor, and filter. 

and in confonnance with 
construction records, 

PH)Ce'Om'es, with a cross-reference between svrnDl:onlS and 
corrective recommendations, 

removal and installation of recommended smallest 

and circuit boards and an 

National Electric Code 

Underwriters' Laboratories 

American National Standards Institute 

National Electrical Manufacturers Association 

'f- ___ _ 
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2A.2.1 

Institute of Electrical and Electronics EnglIlleelrs 

Federal Communications Commission 

10 
,,"La,","". to demonstrate their 

DfO'DO:St::u VFD shall have been 
to the date of contract 

'''1'~1IJJtll''jlU has been 

"""'="""""=. It is the intent of this ~n'>,"l"{',,tll'm <1eIJeIlI<1altHe and reliable 
pel~tolrm:iI1l(:e available from current proven tecnnow.gy All 

order have documentation 

on a motor rated volt base. 
"_~I'U'."U pel~tolrm:anc:e as soe:cltled 

~"",-,,~~~~~. Each VFD shall meet the 

articles. 

and 

'"' .. ~, .. v • ..., of sustained Opf!ratlon at 
to facilitate checkout and maintenance of the driven As a 

ubl,esll0()tirlg "_"H"". each VFD power circuit shall be carlable of 
r.",>r"tmo without a motor connected to a VFD 

of any standard ac motor of 
Each VFD shall be rated to power 

the service 
factor. 
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'"''I,u ... -u due to the load each VFD shall 
Overload shall be 105 percent of full load 

harmonics shall with the latest edition of 
IEEE 519 for total harmonic and current distortion calculation and measurement and 
meet the distortion limits: 

Hannonics: Individual or simultaneous UI:"I.H.CLlU'U of the VFDs shall 
not add more than 2.5 total harmonic 

from the 

Current Harmonics: Maximum allowable total harmonic current distortion 
limits for each VFD shall not exceed 5 as calculated and measured at 
the of common 

Each group of VFD AC to DC converters shall be 24 or nr",,,irl,, harmonic filters to 
harmonic peltmm:;mc-e. 

r>n,l'r.,M"". with field measurements of harmonic 
distortion differences at the 
The 

The power 

------ --

and without VFDs nnpr",t.n 

to monitor and 
data shall include the 

nns values and average rms 

Power factor. 
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current THD llVf'l'llC'P of three 

harmonic calculation in or current or 

Drive ettlcllenl:Y 

Motor 

Motor current 

Motor rpm or /-,'""'"'''''''1. 

Motor flux 

Motor 

Drive 

Characteristics of the eXlstulg ID fan motors: 

Service IDfan 

~- - -------------- L-________ ~ _________ J 

Machine 

Horizontal 

Enclosure NEMA WPII with filters 

Insulation Class Thermalastic 

emlpeJratllre rise 7S"C 

Standards NEMA and IEEE 

Ambient tpn,nPTflh maximum 

Altitude maximum 4700 ft above mean sea Icvel 

Continuous 

Rated 
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Service factor 

volts/ tn',mlf'l1C'vln 

rpm 

amps 

Locked rotor amps, max. 

min. 

Power 

range 

lubrication 

detectors 

Vibration detectors 

Terminal box 

heater 

Sound level 

Tests 

Incommg cable 

Cun'ent transformers 

1.0 

63.6 

954 

N/A 

97 

0.9 

VFD 

VFD 

VFD 

Sleeve 

Forced recirculation 

two 

Two per motor, includes 3 neutral current 
transformers 

Yes 

85 dB at 3 feet in accordance with IEEE 85 

will be made available for review 

Shielded cable in conduit 

Yes 
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No 

.LJ'ISU"U"S arresters No 

If the motors are each VFD system shall waveform suitable 
for the motors. Motor life shall not be in any way 
An""",,tir.n with a VFD system. Each VFD shall motor overload in any 

condition. 

shall not have any inherent harmonic resonance in the opt:ratmg 

Each VFD shall be tuned to minimize 
shaft and the mechanical 

aU.',-,Ua", for the service. New 
not 

",,,",,,,,t,,,,.rl minimum total VFD 
- -------------

at 100 percent and 100 
95 percent at 80 and 50 percent load. htltlcl1enc:y 
tfaJtlstl:Jrnler, harmonic filter and power factor correction VFD converter, and 

as indicated below. such as internal VFD control 
or pumps, shall be included in a11l08s calculations. 

ofa VFD shall be calculated as follows: 

llSYS x x x 

Note: If the motor power factor is poor than 0.85 at rated a VFD 
than normal reactive current to the 

will 
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The transformer .... "',, ....... y shall be measured at test. The VFD eIllClelllCY shall be 
calculated the J""~"",u, .. ,~ loss method and certified documentation shall be nrrmlliprl 

of the The VFD total shall be verified 
to is not achieved 

and shall be deducted from the UU',vU'''''-' 

A 

~-------------------------------------
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Maximum audible noise from a VFD shall be 
at a distance of 1 meter at any or load condition. VFD c"cb· ... ,c 

with audible noise in excess of this limit shall be with sufficient noise abatement 
treatment to reduce the sound pressure level below 75 

2A.3 

to determine its natural resonant rrelque~nClles. 
shall be calculated for elements of the torsional excitation data from 

that were ,",Vl.l"".1IOIIOU, 

presented in both detailed and summary form. 
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A of the jJUl,~a,.!v!", and the mechanical 

A of total shaft stress versus " ... pro,hn 

stressed areas of the .. "1',,t,no 

A of the !Ve.:!.'Ul'),; model and mode 
of interest. 

Tables "Ui.lllUru 

where mt,pri"'r~ .. ,,,,,,1 exist between torsional 
excitations and torsional resonance. 

Details of the used in the the ~nF'rltlprl or 
a recommended alternate 

Recommendations for any modifications to the if 
indicated the to be the cost of which shall be borne 

2A. 3 . 2 !::!!!!:!!!.Q]:!1£.1:i.!!:!.Qty. A prelimimll) A power 

and maximum load. 
defined as: 

10 * of total full load amps of all VFD 

ne,bQ!llil@2I shall submit the harmonic 
and current harmonics up to the 49th. 

at the time of which includes all 

"-""=>-===' All internal 

alJ~JI!,"aUllv IEEE Standards. 

2A.4.2 The failure of any power 

link 
shall meet 

device device control shall not result in a 
process of each VFD In the event of a 
device or device control a VFD shall armunciate and location of 
the failed device and allow for continued onproltil',n 

scheduled. 
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2A.4.3 Each VFD shall be ,-,a~'au,'v of continuous 
opl~ration in the event of a power loss of or less, 

Each VFD system shall be of continuous 
sag on the power line. 

2A.4.S 

or currents from 
this feature or UA~U'HAU;o; 

2A.S.I 
if rear or side access is reCluu'ea. 

rpnl11r,'rI rear or side access shall be 

"a~/alJJI,", of 

fault. 

for front access 
An of reason for any 

2A.S.2 All power in the converter sections 
frame or rack-out for ease of maintenance and to minimize 

downtime. Alternate access shall be described in the for the 
review and evaluation. 
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All low shall be 

2A.5.4 ~!!Q!I!Ul!.!!&!!ill!l&§.. Each VFD shall be nr,"'''~p" ,",aIJULHHICY for 
remote 0I2ll!nOS1JCS 

wire marker or other ac;.::ePllaOlle 

to power and control 
r{)tnn'",nf'nt~ of a VFD 

2A.5.6 ~""",-~""-",,,-==,,,--,,,~~. The VFD shall demonstrate an actual mean 
time to of less than 15 minutes in the event of any power failure. 

2A.6.l Each VFD system shall be of continuous 
nn<'r<>tHm in an average ambient ten[lpe:rat1ure between Doe and 500e at an elevation up to 

feet above mean sea level without Each VFD shall also be 
BU"BU>") between 0 and 

shall be air-cooled unless air
,",V,YAU,,!', shall be nrr,v1I1pi1 

Air-cooled VFDs shall be nr.",,,ipn 

and automatic switchover in the event of a fan failure for enhanced 
the shall switch to the alternate fan and OP"pr!ltp 

failure. The drive shall have 

LHJUl'U-\"VUUCU VFDs shall be with 

arr:an~~ed for ICCA',HaJU5"", mounted 
eXi:hangler for on a deck 
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necessary to 
so that a failed pump can be 
service. pump motors shall have sealed '-',",'UH'!;" 

shall be furnished and installed outdoors on a deck attached to 
,h.Q~~2I shall furnish 

control The 'vV'YHAJll', 

installation of the drive. Coolant 

The shall consist of two circuits. One internal circuit where deionized water 
is used and one exterior circuit where is used to nr"mulp an ambient service 

range of -40°C to +40°C. 
environmental and hazardous material concerns. 

is NOT due to 

disconnect 
hose. 

shall be nrr"",ipn at each connection between the header and the 

Dissimilar metals shall be avoided in Plastic is not 
The use of threaded connections shall be minimized. All connections and 

shall be based upon the the and shall be 
tested at two times the normal 

Each VFD "'V'Y'H.,!; coolant within a safe minimum 
"'rnn,,,, .. .,hu·p to avoid thermal shock and/or condensation. 

transJ:'onme:r, power .. n1r""·r~' filters and --------J eqlui):lml~nt enclosure 
sections shall be NEMA 1 with 

Air-cooled units shall 
""'"''' .. " .. ''' all air inlets. Inlet air filters shall be 100 

Uv"u,,~, corrosion free media. Filters shall be front 
'-I<oalllll1:;) while each VFD'is in without maintenance 
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Unless "n,pr'",,,,,,, cabinet color shall be 
ANSI 61 "'"',uu."'~ and materials shall be manufacturer's and 
proven for resistance to chemical attack in industrial pOWerh(lUS;e environments. 

lcroproc:es:sor and control 
nonventilated NEMA 12 

boards and their power shall be housed in a 
accessible without exposure to and 

without drive shutdown. All low shall be isolated from medium 
metal barriers. 

Cabinets and doors shall be fabricated 
construction and dimensional 

gauge for 
"",,,,-,evA>.H fit and function. All doors 

shall be to 

Enclosures shall be to avoid harmonic and inductive 
shall be to shield any outside 
the to eliminate any radio trp",,,'n,,,/ with 
FCC Part 18 

2A. 6. 6 !!.!2!l!!lli!±!.!L~.!!!L!.!!S' and install 
of 

installation and 

of 

!n!~~.!i. Mechanical 

or any 
Interlocks shall be mechanical to nrf'lVirl", 

Electrical interlock switches alone are not due to the pU"~""H'eJ 
inadvertent shutdown and the ease with which such switches could be 
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• 
2A.7 ~~~ll..!~~~~~~~!d..!J~. 

2A.7.1 shall include intermediate class 
surges. 

Each VFD the 
angem~~nts that 

Vl~,OvU"VU to the converter rectifier devices to 
p01tentlall) harmful fault currents. 

circuit breaker are not as desirable 
the circuit breaker 

2A. 7.2 !...ll!~~~a!±!!~!!!!±~~~. 
and nn,tp(,ti.rp features: 

The controller shall include the 

Static instantaneous overcurrent and 

and power loss pn)te1cW)n. 

Electronic motor inverse time overload 

Respc)llsive action to motor AnRTD 
is l"',"IUU\CU. 

When power is restored after a power 
Ov< .. ,aUA<- of the motor while it is still ~f'AUUJIUF; 

without the use of an encoder. 

Motor ov(!rst)eeIQ. 

each VFD shall be 
rp"torino it to 

alarms 

~------------------------------------
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Each VFD 
contactor: 

shall be nrr.tf"rtpti from UaIna~~e due to the without HA1"UUHl', an 

LHll><nc-v.u",.!'c fault or -' IJUL"'~ short circuit on VFD system tenninals. 

Failure to commutate inverter Tn'rr1~T"r due to severe overload or other 
conditions. 

Loss of power due to disconnect device or 
power failure VFD ",."" .. "h",n 

Loss of one power. 

Motor rp{,pnpnlti due to uU'''''-~IIHU or loss of VFD power. 

Each VFD shall be able to withstand the 
power circuit components: 

fault conditions without UaUl<lL~!'c to the 

Failure to connect a motor to a VFD 

VFD open circuit that may occur 

Each VFD shall include a Purchaser selectable automatic restart feature. When a 
VFD shall 

~1!!J~~;;I'.i!.. A door mounted LCD 
opleratlOnal status and drive I'WLu"a"'''L~ 

message and paJ'aIIletf~r values in 
without the use of codes. 

As a HHU ... "'U.U, the door mounted indications shall be 

demand in 1''-"'''''''''' 

Actual 

current in amperes. 

current in amperes. 

in hertz. 
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Total kW 

Kilowatt-hour meter . 

• ""un, .• !", meter. 

The control section shall be 
or fixed selector resistors. 

Fault data storage memory shall be stored in nonvolatile memory or be 
UPS sized to a minimum 48 hour data retention. 

Each VFD shall include a cornpl'efiiens 

A "FAULT LOG" shall 
50 most recent events: 

VFDmode 

Date and time of 

of fault. 

Reset mode 

cropro,cessor based 

and upon .............. ... the 

store, and upon rl",,·n"T.rl 

control variables at an time interval for the 50 intervals nUJLHI_I.ua.' ..... y 

fault and 100 intervals xv •• v 'v HJ"" such 

VFD mode V..,UHI.UU 

demand. 

VFD 

Demand amps. 

Feedback amps. 

VFD volts. 
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of fault. 

Drive inhibit 

The fault 
line on the 

and a "Windows based" 
graphIcal PC tool shall be able to 

oer'-O[lUc link as well as line 

2A.8.l The door of each power unit shall include manual 
lltnITH.j-u' " a "POWER ON" a VFD "FAULT" 

and reset button. 

shall present all ~'U'5"'UJ','~ 
message and n<>1·""-"""·1' 

of codes. The 
enn",,,, .. ,"o- units when without the use 

nr(\vII1pt1 in 

Drive pal'amleters set in nonvolatile EEPROM and resettable in the 
field shall be available to 
drive from unauthorized npr'~ormpi 
able to be transferred for prclgnlmlTIlI1lg 

module shall contain a "self-test" software program that can be activated to 

Each VFD shall have the user selectable of up to three 
avoidance bands. This the user the to block out and at any 
undesirable such as one that may be coincident with a mechanical resonance 
condition, 

==="'--""-=-"=--'=,1;=-'-' and 10 additional 
"--"'~"-'-"-'-"-'~ for each VFD drive. All 
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2A8.3 ~~&.!1!!!!!!!!!£.!l!!ml~l!.Q£!l!liLMQ!km...QL!~k. 
communication to an IBM or 'MJlUp""UllO cornpllter 
paI'arrLetf~rS, fault OWlj!;nOS1JCS u,,'nUlU~, 

fault 

Each VFD shall be n .. ",,,,.,,',, 

communication with .u~'~~ 

An Ethernet communications link shall be 

2A9.1 

for future use. 

for moisture and chemical in addition to any dielectric 
boards shall be tested in accordance with Article 2A 

2A9.2 Main power bus shall be 

""~'''UJllO of direct 
of 

to allow status 
shall be 

for chemical and corrosion resistance and low losses. sized 
for the VFD continuous current and braced to withstand the mechanical forces caused 

--",-,,-=,-=,'-'.-' i~l1 c()Illlec!i()Ils shall be b_olt~cl9~ __ 

Main of each VFD system shall have a common 
copper cable in the enclosure base. This cable shall 
shall be attached to stainless steel a .. n,un,rim 

each end of the enclosure. 

All control 
cables shall be UU'VM'_dH 

sep'arateo from the power 
isolated from each other. Each VFD 

of the base and 
IOc:anf)llS, one at 

used in connection with any to avoid tension 
on conductors and terminations. shall be run in surface mounted conduit or wire-
ways. section of outside of conduit or shall be tied with cable 
ties at intervals not 6 inches. No cables shall be tied off to or in any way 

't _________ _ 
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nn,"\nrtpr! from power buses. Wherever or suitable 
O"rnmrrlpt~ shall be to of the insulation. 

All terminal blocks shall have at least 20 
terminated on one terminal. 

spares. No more than two wires shall be 

All 
device. 

shall be and 

in each 
of control circuits. 

2A.9.4 Each VFD system shall use a drive isolation 
transformer to common mode and The V,," ""'Hl'o 

transformers may be used if aa.BQllat,e. 
as in Section 2B. 

:selparate inductors 
of the dc link to minimize stray fields. Maximum tf'rnn,f'rllJm'p 

shall not exceed 1150 e with minimum 2200 e insulation and oVlertlBmperature nu,tp(·t1(1," 

costs, the inductors shall be to each VFD 
int,,,,,,, .. ,,,,, the inductors into each VFD system '"'u,-'v,,""v, 

furnished and <>"TU·""""'" 

reQuif(~me:nts of ANSI e57 .16 and shall be deslglli~d 
saturation under maximum fault current conditions. 

Capa,cit'Jrs used in the converter dc link shall contain resistors and shall be "a~'av.'" 
to 50 volts Of less within 5 minutes after the is 

disconnected from the source of 

COlllpolllBnts, such that can be disconnected from the power source and accessed 
for while each VFD is in If it is not to the 
filters into each VFD tht! and shall be entlrely-jturl:l:lsltled 
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the Harmonic filters shall be located on 
isolation transformer and shall be switchable with the to 

L'-'ULUUJLHUj; on the power line in the event of a VFD which could create a 
power factor condition. The filter shall have indlepi~nd.ent 

nrc""",h"", for overcurrent, fault. 

inductors used shall be iron core or air core with a maximum rise of 1150 C 
with minimum 2200 C insulation and Reactors shall be "'V'''.s''''''"' 

to saturation under maximum fault current conditions. Reactors shall meet the 
reqlLuremeIlts of ANSI C57.16. 

used in the harmonic filter banks shall meet the of IEEE 18 and 
IEEE 1036 for shunt power used in any harmonic filter banks shall be 
"rrmi,i""rI with a method of once power has been removed and 

level. Where oil-filled are 
!,;alLVU,", the oil sump and containment 

inductors used shall be iron core with a maximum tenlperat1ure rise of 115 0 C with 
minimum 2200 C insulation and Reactors shall be U"""19.1<OU to 

saturation under maximum fault current conditions. Reactors shall meet the 
lrprnpnto of IEEE C57. I 6. 

Lapac:ltors used in the harmonic filter banks shall meet the of IEEE 18 and 
IEEE 1036 for shunt power used in any harmonic filter banks shall be 
nrcw;,iprl with a method of once power has been removed and 
the have been level. 

IJU,.!VUIClal exists for self-excitation between the 
and rated contactor shall be 

and power connections shall be made to 
connections. Sufficient space shall be for 

termination connections from the top or the bottom of each VFD cubicle. 
shall be for of standard stress cones, and shall be nrr,v1tipn 
for of shielded • - - - - - - - - - - .. - - - - - - - - - - - - - - - -
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2A.lO ;L!.!~=:!£~~. 
disconnect switch with fuses 

section shall contain a "UllaulV 

f.'U""H'~ n'rnt'''"C'tin" shall be nrrmu'PrI interlocked 
with the door. This switch shall isolate a VFD for maintenance and service while the fuses 

circuit for the entire system. For blade shall be 
the door. The disconnect switch shall be so 

as to appear as a This switch shall consist of dead 
~'''Hp'~'~AJ metal enclosed vertical sections load switches and fuses. 
The door shall be interlocked with the switch so that the switch must be before the 

the door must be closed before the switch can be closed. There 
f.'a'~1V""'''~ the switch in either the open or closed The 

and "closed" switch indicators. The switch 
shall have a mechanism full load current int,~r ....... h 

and shall have fuses that are calibrated to short-circuit 
The of the switch shall be 

Switch blades shall be such that full clearance is 
There shall not be any VU,,'HlJUIllY 

barriers shall each 
All switches shall with ANSI 
NEMA and UL Standards. 

!:!:!:~~~!:!!!~. A test tool for the solid state power devices shall be 

2A.12 ~~~. 

Printed circuit boards shall be and 
All boards shall be tested to minimize any 

boards may have on schedules and Each board 
shall be load and from no load to full load and from ambient to +600 C 

boards that exhibit drift the test shall be IIC~Ha,~cu 
cOlnpllete:d the bum-in without drift. 

Power assemblies shall be and then HIPOT tested. 
and shall be tested. The power conversion circuit shall be tested 
at 100 load for a minimum of I hour and then tested for 1 minute at momentary 

to reduce in advance of final 

The is a summary of tests: 

Com):)onent tests. 

Burn in test. 
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Visual mSIPectm:n. 

and ,",\.('UjJ'.ll'-'U test. 

Insulation test. 

Power circuit test. 

Control and aUJuu,,-, circuit test. 

Hardware I-''''''-'''''''U test. 

Load test. 

2A.12.2 The system shall bc 
verification of electrical connections and connections. Power and control 
shall be resistance checked EPROM and EEPROM shall be checked for 
correct revision level. Visual check shall be "",,+mTnc.r\ 

isolation is lockable in the OII-P()S11tlOll, U'U"'~U<'e 
aU,"VAll') for cable ,,-".uu.,aU'UH, acc:es~;lblll1t) 

Each VFD 

Power circuit and all control circuits shall be HIPOT tested to 

All control levels are to be checked and verified. 

The drive shall be connected to an unloaded 
shall be calibrated. All 

and mtlerl()CK:S, U,-.,HJIUH,'jI; and mstrumentatIOn, shall be tested. 

The drive shall be a full power test at rated current and rated 
for a minimum of 4 hours until all 

nPlrfnnTI!ln('p criteria are met. Certified test data of all tests 
with final documentation. 

The may be witnessed hngmeer and/or Purchaser. A test schedule 
and a copy of test "-.,,_uu,,-.,,, "u",ru,vnrn"UlF'(l at least 1 month in advance of test ~ . 
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date. The tmgmeer shall be 

instructions for 
~~LUV"~'CL. MlequlIpnlern 

Documentation 

at least 1 week's notice or confirmation of actual test 

shall be delivered to the site and wired with 
and cable. for connection across 

sections of shall be 
All necessary hardware for H;~·UUU\;;',Ll1ll~ 

n",>rh,"!lrl crane or 

~'1'~'I-"U"~U' and and schematics of "'''I'U'!-''''';;''l l>UIJIJ'·ll;;U 

and current distortion limits sp(~citied 
of final and A 

;),,,aYJlll'" individual and 

,,- - -"------
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EXISTING HARDWIRED CONTROL SIGNALS LIST. 
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Section 2B VFD ISOLATION TRANSFORMERS 

VFDI transformers for the VFD shall be furnished as <:nc'I"t,pn in this section. Each 
transformer shall be suitable for continuous at 100 of mune))lal[e 

with normal life based on the "..,~.'-'u.'-'u 

Transformer shall be a rectifier isolation with a K Factor of 12 for variable 
loads or a K Factor of 20 for constant loads when to a SCR converter, 

in accordance with current EPRI recommendations and ANSIlIEEE Standard C57 .110. A 
K Factor of 6 is for diode rectifier converters. Transformers shall have a BIL 

of ANSI/IEEE Standard C57.12.01. 

If construction transformers are reqlurred, shall be AA rated to the base f'''''''f',h, 
of the VFD and with ~~~-'-"--'''-''-.~ 

A sudden pressure 
CalJac:lty of both transformers exceeds 

~rr,u""mno shall be as of the VFD 

Transformer shall be 
with alarm and 
vibration "'....,'up .... ", 

terminal 
electronic tp","p"<lh 

distribution class surge arresters, and 

2B.2.1 ill!.:.J:']~Q]l1!!~m:!~!!.. Each oil-filled transformer shall be filled with its 
mineral oil shall meet all the of the UPIJU~'U""''''' 

national or international standards and shall be stable and free from or 
other corrosive The bidder's pf(JP(].sal cornplete information on the 
oil. 
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stable and free from 

minimum information on the nrrmn""'fl 

Name of manufacturer. 

A cOInplete np',,'rllnt,:()n of characteristics. 

A codes and lllClUstry standards with which it 
conforms. 

Documentation qn"rr.,ml for use in indoor transformers without vaults 
or other fire nrr,t""hrm 

Unless otherwise in this the 'U~U'""HJllS 
shall be "sealed tank" The shall include a pressure 

vacuum gauge and a pressure relief device to seal the interior of the transformer 
from the and hold the gas volume constant within the range of + 10 

to -8 1 ,,"U'UIJ'''''-'''U 

'U~UHUH'''' materials used shall be suitable for 
tpnlnf"r",t'lrp rise limited to 1300 C for 

conventional transformers. Cast coil epoxy insulated transformers with an 
tenl1pe:rature of 1850 C shall have a rise limited to 1000 C. Cast coil epoxy 
insulated transformers for an of 1550 C shall be limited to 
800 C rise of the allowable rise shown in this section. 

are Impre~gnate:(j 
resin. A pressure shall then force the resin 
shall then be cured to bind the resin to the insulation "U'.''''I''I, elllmlllarlllg voids which 
could create hot or cause corona formation. This process shall 

>V ...... U'".:." from salt and other 
industrial contaminants. 

2B.3.2 ==~-"-.LJt=. The shall be cast in a mold 
shall be filled with the epoxy 
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formulation under vacuum. overpressure, the epoxy shall be forced into all 
voids and cured. The final .,,'U'uU'v. shall be a void free 
with smooth external surfaces and opl:1mum 

shall be nOilexploSl 
pelrformed to assure void free construction. 

covers, boxes when 
and any other attached shall be fabricated from steel of sufficient 

to withstand normal service stresses without distortion or to any The 
tank shall be to withstand 125 of the maximum pressure of the 

For transformers rated in transformer 
etc., shall be made For transformers rated above 

the connections between oil radiators and tanks shall be with !,;,,,,,,,,-,,,-,y 
bolt secured All covers shall be welded in The transformer tank shall be 

Each transformer shall be then a rust coat and two 
OfCJoolsal shall include a \.-V'''IY'''''''' riP':t'rllnt'Iln of the 

All transformer and 
COllllp,let'ely enclosed sheet metal bottoms. All side shall 

be removable. The ventilated enclosure shall be of gauge sheet and be suitable 
for outdoor or indoor in this section. 

External eyes, or other means a .... \_ .... ~JLa"H'- to 

and shields 
Each transformer 

a rust , ... O'",LJ"'''; 

sha11 include a 

the cornplete 
transformer shall be furnished as of each enclosure framework so that 
movement of the unit its core and coils remain from uarna~~e 

The shall also be constructed and .nr .. ,> .. t",r! such that movement in any direction on 
rollers will not ua, .. a,;,", or pelrm:am~ntlly distort the or internal !lnr'!I .. "h 
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2B.5 =""-",,,,-,--,,,-,,,,,,-,,,,",,,,-,,,,,,,,,. The core and coil u""",,,,,,,, y 

withstand short-circuit forces without or C1lspl<lCemf:nt, 
It shall also withstand normal and without the use 

braces. Verification that short-circuit withstand tests have been 
nr"tr.t"."" or identical transformer shall be submitted. 

For the core and coil u,,,,,-,,,,,,,. shall rest on vibration rI!l1mn'PT< ~~'''O'CA~~ to isolate 
core vibration from the enclosure. 

The core shall be constructed of nUm-gTE,de it 
shall be to the in an located terminal box or near a 

cover of the main tank. For it shall be 
H~"l',"'-Ul" flux densities shall be 

Standard values of Im1Jedlall(;e shall be unless otherwise 1_".A,n •. ",,", in this section. 

The basic insulation level shall be inherent to the and is to be obtained 
without the use of sUIJplernlental surge arresters. 

removal of one of the enclosure side 
IH'U .... U'~;" shall be visible and identical with those used on the 

transformer U"Jm,-!:,,,,,,,, 

If a forced cooled 

If a forced cooled is not in the technical section of this the 
transformer shall be furnished with all the above that must be installed at the 

the at a later date shall be 
work necessary for future addition of forced shall be to 

brackets and connect the motor leads to "~'''''HS 
shall be sized for the maximum future FA 
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Each transformer shall be furnished with the manufacturer's standard 
---------- ------------------

as to or the 

Two 

Stainless steel 

Provisions for 

Dial or indicator. 

tprnn'~r"tllf·p indicator. 

level gauge. 

n".""'ClUJIl'; mechanical pressure relief device with visual indicator and alarm 
contacts. 

Drain and ",".UI../HUl'; valve. 

filter press valve and connection. 

Pressure vacuum gauge. 

and pressure relief devices. All alarm contacts shall be wired to 
identified tenninal in the control ,'''",r",r1'rn,~nt 

All accessories shall be identified and described in the Df(JDO'Sal 

Each transfonner shall include HV and LV 

2B.9.l HV tennination shall be metal-enclosed air 
insulated tenninal chambers with and bolted covers. The shall be 

to accommodate space for field installation of stress cones on HV 
cables that are shielded and to house other accessories such as surge arresters. 
Enclosures shall be fabricated of sheet steel or aluminum and in 
accordance with these 

Indoor enclosures shall be or water. Hardware 

All exterior hardware for units located outdoors shall be stainless steel. 
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2B. 9.2 LY.J&!I!l!l!!1m.!~. in 
this section and in accordance with the 

The shall be metal-enclosed air insulated terminal chambers with and 
bolted covers. Enclosures shall be fabricated of sheet steel or aluminum 
and in accordance with these 

Indoor enclosures shall be to rl~inninn or water. Hardware 

All exterior hardware for units located outdoors shall be stainless steel. 

equlipn_le_n_t §llall1J~ _ 
All 

(,()lmn,"rtrrl"'nt~ ~=~~-=~=~~ (;OIlIl~(;t~d to LV bus duct shall be UC/Hl!JICU 

All 
flexible connectors, etc. shall be nr,-",,,',," 

accommodate field installation of the size and number of 
indicated in this section. 

"n,,,,it'i,,rl from the direction 

Each transformer shall be cOllloletlel assembled and tested at 
the in accordance with standards and the manufacturer's standard 

"'Y"UfJ'UUOUL that will be a of the final assembled unit and receive the 
the latest revision of the standard. Certified 

the results of all tests. the calculated 
shall be shown. 

Hottest ternp,cra,tm'e rises shall conform to the "",nrC'." .. ; 

nr"tntvr,p transformer 
and/or a 

Tests shall have been conducted at 
Lo,mtJle1te data shall be available conditions of full load or conditions ~HAAUHUH'JO; 

and shall be informed in at least - -- ---------------

angelnents can be made for a 
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Provide isolation transformers for in 
These are not on drives which include 

v ____ _ 

,) 

Outline 

Schematic and 

curves 

2B.13 

Transformer name ID Number 

Transformer 
~------------------~ 

Quantity, each 

Standard 

Self-cooled rating capacity 

Force-cooled rating capacity 

Primary voltage 

Primary insulation 

Primary winding 

Primary termination 
compartment 

Frequency 

Secondary voltage 

Secondary insulation 

Secondary winding 

Secondary termination 
compartment 
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Number of phases 

Average winding rise 

Cooling class 

Enclosure type 

Vector relationship 

HV de-energized taps 

Sound level 

Site altitude 

Impedance 

Maximum ambient temperature 

Maximum monthly average ambient 
temperature 

Average annual ambient temperature 

Maximum 24 hour average ambient 
temperature 

Liquid Preservation system 

Conductor material 

Paint system and color 

Auxiliary ac power supply 

K-factor rating for nonsinusoidalloads 

Neutral grounding 

Unusual operating conditions 

Special accessories 

Additional requirements 

%Z at self-cooled 

'-____ ..::.:: ____ ---' "C 

"C 

'--____ = ____ --' 0 C 

°C 

~~~O ______ _ 
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Submittal 

UHl/.Jl<OUO d1escnp,tIon of transfonner 

Pn!lillninaryoutline estimated oil and 
locations of accessories 

literature of all 

___________ J U'-''''''Uf-'UV'U of codes and standards used if different than <nc,,,iti,,,ri AH'-'AUUAH", a 

List of recommended spare 

List of and maintenance tools to be furnished 

Bidder eXIJefllem:e record with proipo:sed -,-"-1"'---' 

List of routine tests 

'-''''''H'''''-''~ U~"v"'IJlI'~U of the extent of of cOllllponelllts 

2B.15 

Manufacturer 

location 

cast, 

materials 

self-cooled __________ kVA 

force-cooled __________ kVA 

____ -.~--------------- V 
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kVBIL 

Delta or wye 

Low 

kVBIL 

Delta or wye 

rise-HV 

Insulation system maximum 

Insulation maximum 

'-'V'JU",,- class 

Enclosure 

Vector group 

Maximum sound level 

No-load losses 

Load losses 

Fan losses 

K-factor 

_________ kVBIL 

______________ V 

kV BIL ----------------------

°C ---------------------
°C 

"C 

Hz ---------------------

%Z 
---------------------

dBA ---------------------

kW ----------------------

kW ---------------------

___________ kW 
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Total 

LxWxH _____ x 

HV wlllllmg deSICnptlOn 

LV 

I L_. 

IPse 133101 MEDIUM VOLTAGE VARIABLE 

2B-ll 

x 

DRIVES u-' ...... ,,'-''-'.. 

Deleted: 2B.16 
PRICES.'11 

1 

ADJeSTMENT 

1 



PageS: Deleted 

Neutral 
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Resistance value 
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Section 2C - MEDIUM VOLTAGE INDUCTION MOTORS 

This motor "n"",l,1(',",rm is to all medium 

and construction of each motor shall be as 

Motors shall be "'-""lOAn" .. 

All motors shall be "a~",u,,:; of continuous 

2C.2.1 
standards listed in this section. additional 

I1rp'rrlP'nto of the 
data shall be included: 

Insulation class U'-""E,UU •• AV. 

Maximum ambient temperature for which motor is and tpnlnpr"h 

rise resistance. 

at rated volts and at minimum bea 

Number of successive starts 
after: 

1. Motor 

2. 

conditions: 

1. Motor 

"V'~~',IU~ to a rest between allowable 

PY'''Pf'tp;i op'erann:g load in the maximum 
to a 

vV,'up'''''''vu ofthe maximum 
an additional start with the motor in the 

PV'"\Pr'tprl Opf!ratmg load in the 

2. Motor with the driven 

3. Motor at rest after de-·energized on l,-a,I.-UJlH15 rated 

Direction of rotation and sequence. 
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Ula:~ralIl for the 

For motors with connections to an external lubricant or 
with an forced lubrication 

of attached to lubricant 
devices. 

For motors with current transformers for differential ""'"'">t"",·h"" connection 
lUIJ'l'-'UU:'!5 motor lead terminal connections. 

For motors with air recommended set for differential pressure 
attached on or near device enclosure. 

All motor HU.J:H""f."U''''~ and attachment shall be corrosion-resistant metal. 

when shall be bidirectional to allow for continuous motor oplera,UOln 
in either a clockwise or counterclockwise direction. cases where such a fan is 

for mechanical reasons shall be to the attention _~'=-""-=' 

A pressure shall be 
nrC>VU1Pl1 at the air inlet of all motors furnished with air filters. The device shall be furnished 

HV,.Hun,]' open and one closed contacts 
state on differential. The switch shall have an 

which is accessible for calibration while the motor is in service. The 
U1".Hn,Hl shall be made at the motor The purpose of the switch is 

"""UU!!u)", ""v~,)", ... u filters. 

All stator coils shall utilize copper shall be 
and shall be insulated with mica based materials. All stator materials 

shall have a Class F thermal classification and shall utilize a vacuum pressure 

~---------------------
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All multiturn form-wound stator coils shall have turn-to-turn insulation to enable 
them to pass the 2 Alternative Coil U"VU"'v "" .. ,,'''''' Withstand which is 
described in IEEE Standard 522. 

2C.2.5 ill!ll!!<Jrn!Y~ill.!;:. The tprnnpr"t. rises at rated shall not exceed those for a 
Class B thermal insulation classification. 

2C.2.6 ~="'-"'==,,"' All motors shall have space heaters. Heaters shall be located and 
do not motor or finish. 

heaters shall be sized as rp(lIurp;i to maintain the motor internal tenlpe;rature above the 
dew when the motor is idle. 

2C.2.7 A tenninal for power leads and a <cpr,,,,.,,tp accessory 
terminal HVU~'CUi5 for accessory leads shall be furnished on all motors. 

All terminal shall be mounted on the motor frame enclosure. Terminal 
HV'''~AJa;;" for all motors shall be cast iron or sheet steel. Minimum 

toNEMA4 

All motor leads located in the 
identification. 

shall be np,',.",,,,,p,ntlv marked for ease of 

A separate accessory terminal 
detector and other similar accessory '-'i'LUIc'HHvHL with screw 

terminal blocks for termination of such leads. Each terminal in the blocks shall be 
identified and marked for its leads. terminal shall be 
accessible from outside the motor. 

When current transformers for motor differential 
transformers shall be mounted in the power lead terminal 

the current 

Motor power lead terminal shall be to nrr",i,l", ""wvi"". 

field fabrication of stress relief kits for shielded cable within the 
stress relief kits after fabrication. The minimum distance from the motor leads to the cable 
entrance of the motor terminal box shall be as follows: 

Motors with cable leads - 24 inches 

Motors with busbar leads - 36 inches 

Location and dimensions of terminal U'''~'''''e'' shall be alv\.·""IJ'LaUlv 
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All motor power space heater 
shall be wired into their resoe'~tl'li'e terminal UVU"'H"". 

an arrow mounted on the 
stator frame near the terminal or on the U"AU,"""".",", and the leads marked for 
sequence to to the direction of rotation and sequence. 

Leads for dual 
reconnected in the terminal UUU"JlHl'; 

When current transformers for motor differential are for 
motors, the motor leads shall be wired to the motor power lead terminal 
connection for current differential Each current transformer 
shall encircle all power leads to the associated The motor wye or delta 
connections shall be at the T3 
for field connection in the power lead terminal The wye or delta connection shall 
be in a manner which will allow easy access to the end of each for field 

When current transformers for motor differential are 
motors, the motor leads shall be wired to the power lead terminal for 
connection for current differential Each current transformer 
shall encircle all power leads to the associated The motor wye or delta 
connections shall be at the six T6 

for field connection in the power lead terminal The wye 
or delta connections shall be in a manner which will allow easy access to each end 
of each for field 

Cable motor leads shall utilize stranded copper conductors insulated with silicone rubber 
covered with a braid or 

2C.2.9 =="'" 
shall determine the 

furnished shall be as on",-.d,pr! 

Thrust V'-''"''''S~ for vertical motors shall have a life as SPe~CIIlea 
of time at any of the thrust IV""UUl~" uUI"'V"'-'~ 

and normal 

2C.2.9.l 
lubricated 

U,",'UH';:''' for horizontal motors shall be oil 
shall be 

available. Air gap measurement holes or other al.o\_<OIJ'lal}l<O nlYwH1p/1 in each 
motor end enclosure for air gap of 

IPSC 133101 MEDIUM VOLTAGE VARIABLE DRIVES 

2C-4 

1 



on horizontal motors shall be ~v'HS"~~ to 
1'wp·"",nt the rotor axial thrust from 

The motors shall be of wl1:nSlranolIlg 
ua.Ul"'~" the axial thrusts that are 

V ertical motors with hp"rm.,." shall have oil lubricated 

""'''.E,U'-'' to 
VI.A:U 111";" and shall I' , 

OlsassemDlY in the for 

All oil-lubricated U'-'UH"J.,~ shall be with oil level marked for l'-'lUlJl"-U 

Plastic windows or bottles shall be of a 
material not continuous exposure to "mU'I',UL. 

circulation of shaft current on V"-,llU.l";" 

connections. 

lubricants shall contain a corrosion inhibitor. The and 
be indicated on a attached to the motor frame or end shield 

internal lubricant 
shall maintain proper lubrication and ,",V'YIH,'!', 

nPlrfnrrn"nf'p range of the external lubricant 
shall proper lubrication and 

and coast-down with no oil flow from the external lubricant 

Where water '-'uu .... ,.., of 

on 

water inlet and outlet connections. H.<un"UH proper 
of the oil and under the 

~--------------------------

IPse 133101 MEDIUM VOLTAGE V ARIABLE l'A'.L'~"J DRIVES 

\ \ 

, ' 

I' 



All induction motors shall have ~mll"T"'_(, rotors. Rotors shall be 
adf:quately sized to avoid n",'rh,p!>tin 

shall be copper or copper 
acceleration of the motor and driven • . .-

cage fabricated cage rotors shall im;lude ~ 
method the installation of rotor bars to rotor bar 

vibration. 

All motor on the shaft. 
Motor vibration shall not exceed the n""Ie_len_.,,,,,, aHJLpUIUU'v values listed in the 
table. In the vibrations 

~------

- - - - - - - - - - - - - -,,- - -

999 and below 

The minimum clearance space for removal of the rotor shall be indicated both in the 
data and on the dimensional outline 

2C.2.12 All shafts shall be solid. Each shaft shall be furnished with a corrosion-
resistant treatment or shall be made of a corrosion-resistant material. 

shall be circumscribed with 
ma.gm~uc center and end float limits when level and 

nPTTn"np"t identified reference shall be indicated or attached 
identifiable for use or shaft seal. The shall be 

motor installation. 

For horizontal sleeve motors, the rotor end float and shall be in 
accordance with NEMA or lEC The distance from the center line 
mark to each end float limit mark shall be not less than 37.5 of the total rotor end 
float. 

2C.2.13 ~==:>-"-'=. shall be nuwilipn in at least two 
locations 

2C.2.14 Th!~Th!!1!£ltm§.ti.£§.. 
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the 'v~'I-'''H''''V''H'J for 

2C.2.15 Each motor shall be tested and 
the manufacturer's to determine that it is free from electrical or mechanical defects 
and to assurance that it meets the of these Test 
I-''''" ... ·uu ... " shall be in accordance with or IEC test for -'-'JU"""" 
induction motors, 

of 
submitted 

control tests and for each motor shall be 
MIJlIJIJll\cJLIl of the motor from the manufacturer's 

The routine tests listed in NEMA or IEC shall be peI'iOr'me:d on each motor. 

Additional tests shall be np,·tn,·.",>rl to determine the 
motor. 

and power factor for each 

Motor dimensional shall include the 
re(IUU'errlents listed hereinbefore: 

data. 

Rotor and motor total 

at 

ranges to avoid resonant 
YUJlpHll"-'ln-l11U,Ul unit. 

a vibration transducer 
cn;i1St;r-llurlll~illt:u vibration transducer shall be nr,c."""",,rI 

HVll"':H~ of the motor. The vibration transducer and mcmil:orilng 
eqlupillellt will be furnished under separalte SIJec:LtlcatlC)fls. 
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2C-7 

,j 

" 
,I 
I 
I 

Deleted: 21 

Deleted: 2C.2.22 Variations From 

1 



sm:eu-mrUlle curves at mininaurn, 
and maximum 

range 

nn'3""nnn~f'rl thermal limit and 
time-current curves for medium 

motors at mininlurn, 
and maximum 

range 

Power factor versus load 
curves for medium 

Motor dimensional 

Motor uU'U'-IJ''''''- data 

Medium motor rotor 
removal clearance 

'f _ _______ _ 
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and below N/A 

and above 7415 

NEMA Scrvice Factor lEe (kW) Direction of Rotation* 

* 

Horizontal shaft mClUUltln:g ruITrul1gt:ml",nt hOlrizcmt:llly mounted motor 

NEMAmotor shaft extension 

mounted motor 

NEMAmotor N/A 

Rated (hertz) 

Maximum ambient temperature C) 

Minimum ambicnt tcmperature e C) 

Altitude 

btl:lclen<;y minimum L--"-__ ---' percent 

Motors shall be manufactured 

The features shall be 

IPse 133101 MEDIUM VOLTAGE VARIABLE DRIVES UJ.-'",,",VJ. 

1 1 



bfilclo:,un~u(:gn:eofprotectlon 

1 • 

1 • 

Enclosure shall be covered with screens 
manufactured from the materials: 

Air f1lters 

I No-load sound the motor at 1 meter dBA 

1. ______ _ 

1 • 

Current transformers 

Stator temperature devices 

range Minimum L-'-='--' percent Minimum L-'--"-='---' percent 

acceleration 

power cable and terminations 

Anticondensation space heaters 

heaters shall be IOn'''o'L<;;U at 

The dollar value will be used to evaluate motor energy losses at driven 
maximum brake as defined on the motor data sheet: 

Dollars 

IPSC 133101 MEDIUM VOLTAGE VARIABLE DRIVES UJ ...... ,,'.Y:...!-
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Horizontal motors 

Terminal box location, viewed from 
motor end to motor output 
shaft 

Horizontal motor type 

~ -

~ -

temperature detectors shall be furnished 

temperature detectors shall be ~~~~~=-=-=-.d - - - - - - - - -

lubrication system 

lubrication system 

Driven "''-I'LUI-''1I .. _." characteristics 

I Driven _.,._"" ... _, .. inertia 

rp(mllrp/i torque 
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Deleted: Anti- friction 
have an AFBMA (AIlti-lriction 
Manufacturer's Association) LID life 
not less than Ihe following when 

under the load, and 
requin,m,mts of the 

1 



load 

the established standards have 

the reaUif(~mf~nts 
the associated Technical "n,.,-.,l-"·,,, ~'i''''I-''H''"UL or service, 

to the extent of the difference, 

Work nf','tm',-n,>r! ~n,>",j"H",t1{"m shall be done in 
accordance with the codes version that is latest ad()Pt,ed. 
f>u.JUO'u .... ,"', and effective at the date of this document shall stated 
otherwise. These references shall govern the work 

In cases of the latter shall govern to the extent of such difference. 

de!nglled motors NEMA 
IEEE 522 

~m!J~~!Q!!§.". _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __ _ _ _ _ 

.. £y![!!!ill~l!!!!!!!:l!f!1!lli!l._ _ _ _ _ _ _ _ _ _ _ _ _ _ __ _ _ _ _ 

IEEE 1 
------ ------

the listed manufacturers are rec:ogm:z:ed 
these 

to propose a non-listed manufacturer that is considered to nrcl\l1(jp 

this manufacturer must be identified and SU1JP()rtilng tp~tirrlnniv nrn"'itif'ti 

of the manufacturer as a substitute is at the discretion 

Medium induction motors 

Manufacturer 

ABB 

General Electric 
Reliance 
Siemens 
U.S. Motors 

<O'>lHIJ-;,HUIL1~'" Motor Co. 

IPSC 133101 MEDIUM VOLTAGE VARIABLE DRIVES 
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The 
H,,''',,"'nl,~'''' until the 

are received. 

Submittal 

Overall nnr~tinn for each motor and aUi:;,""'U'-J, .. of accessory items 

Overall center lines and dimensions of each motor 

load curves 

curves 

Motor thermal limit curves 

Purchased 

Manufacturer 

Model No. 

Location of manufacture 

standards NEMA, 

Driven maximum brake HP or kW 

Motor 

Service factor (NEMA motors 

Motor losses when allhe driven 
-"1'-'~""'-'" maximum brake HP or kW 

Safe stalled time at minimum seconds 

Acceleration time at minimum seconds 

Motor type 

IPSC 133101 MEDIUM VOLTAGE VARIABLE DRIVES 
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lubrication system 

Minimum clearance to remove rotor 

Width 

Stator 

Rotor 

Total 

Overall dimensions, "",AU'JAU;5 shaft extension 

Width 

List of tools that will be furnished 

Field ~~~""~'1 work rPrl11i,c",n 

1"- _______________ _ 

~-----------------------------------
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Prc)Doisal or t'rc)DOISai 
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if 
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HHYHJ,v content at 

if ""'1",1" .. ", IS to 
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a to 

IDIOflmanOln if motor is 

.1 
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IS 

is 

Is 
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IS to motor 

~r,",,,,,rI,,,, a nannonllC current to 

or .... ' .. "COA,F"U new 

if 

1 



"''''TH'',j versus curves 
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current at 

Manufacturer and model .............................................................. . 

Overall Dimensions: 

Width ..................................................................................... . 

.. n~m'H"" •••••••••••••••••••••••••••••••• 

Rectifier device ............................................................................ . 

Inverter device ............................................................................. . 



Cell 

Number of cells ............................................................................ . 

In the event of any power 

If 

Number of 

DC link 

power factor to 100% 

Power ride 

continuous nnC'T<ltu,n 

VFD 

Overload for 60 seconds ........................................ . 

p"",,,,,,nn,,, across range .................................... . 

medium .......................................................................... . 

Enclosure nr"tp,'tum ...................•...........•..................................... 

Ambient tpnnnl"rlltllTP maximum ........................................... . 

Altitude 

Manufacturer. ............................................................................... . 

Class and of core .................................................................. . 

Nominal dc 

de current 



Rated de load 

Conductor material of <UUHHJUUIH, state the 

Basic H5,uU'5 H.H"'~H~V insulation level 

Loses 

No-load loss \""'"''''"''''-'H 

At 100% 

At 110% 

Total with full rated dc 

under continuous 

rise at full-rated de load 

t,o,","p·,.<>tn,.p rIse resistance 

Hottest rise 

sound level at rated de 
one foot from the reactor 

Short circuit "Uf-'UVILAHY 

DC short circuit current 

" slow response, at 

Maximum duration of short circuit current.. ........................... . 

Net 

Core and coils ......................................................................... . 

Heaviest to handle erection 



Overall dimensions: 

Width 

Is a tuned filter bank for harmonic suppressiclll 

If yes, where is it mounted? dimensions and 

Manufacturer ............................................................................... . 

MetholGolcJgV .... ....... ......... ......... . 

Is ,",vvuUF, 100% redundant.. . .................. . 

Net 

HARMONIC VOLTAGE DISTORTION 

Guaranteed maximum harmonic 
under the worst case conditions: 

distortion contribution, without 

HARMI [C 
5 L J L 
7 L J [ 

11 r. J L 
r. J L 
r. J L 

.9 L J I 

r. J f. 

r J If. 

L J r 

to aUlI.H1<l.AY electrical power system 

r. 
] [ 

r. 
r. 
r. 
L 

r. 
L 

r 



Guaranteed overall at rated and load ........ . 

Total losses at rated and load 

Maximum deceleration rate .................................................... . 

Maximum acceleration rate 
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contents 
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water 
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contents 
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contact on 

not 

1 



or at 
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connectors 
connectors. 
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to 
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2 or 

as motor 

as motor "t-r,nr,pil 

as motor or UH.· .. U •• ' ... A 

or 
start 1J' .. d.ll.LJli'''J 

.1 
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2 
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3 

3 
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ac 

to 

* 

* 

* 

at 

* 

* 
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test prc)CeaU1~e 
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to starters 
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1180 v. ,PHASE 

X2 , 

12,0 V 

18 19 o 0 

WHEI SPECIFIED, 

WIRING DIAGRAM COMBINATION FULL VOLTAGE NON-REVERSING STARTER 
NOTE: THIS DOES APPLY, TO SIZE 5 LARGER 

lIi80 V" USE 
2 X2 , It 1.11 111 

C 0 

WIRING DIAGRAM COMBINATION FULL VOLTAGE REVERSING STARTER 
NOTE: THIS DOES NOT APPLY TO SI 5 AND LARGER 

TYPICAL SCHEMATICS 
FOR COMBINATION STARTERS 

I 

1 

1 



to 
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pertC)rnlarlce curves 
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curves. 

are 
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contact 

2 or 

to 
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two 

1 1 1 

1 



VARIABLE 

I. D. FAN DRIVES 

INTERMOUNTAIN 
POWER 

INTERMOUNTAIN 
GENERATING 

STATION 

NOTES: 

FILE 
NUMBER** 

VOLUME 1 

(Backbone) 

1. All imI)rinlting shall be "News Gothic" style font. 
2. All shall be 14 

(Cover) 

3. sizes in column to right of cover illustration. 
4. only if instructions are contained in more than one volume. 
5. number. 

.1 

1 

14 
14 



MANUFACTURER _________________________________________ ~ 

HP _____________ , VOLTS __________________ , _________________ ,HERTZ ___________ __ 

SERVICE FACTOR ________ , NEMA DESIGN LEITER _____________ , FULL LOAD SPEED __________ __ 

ENCLOSURE: TYPE ___________________________________ ,FRAMESIZE _______________________ _ 

INSULATION SYSTEM: CLASS ____________ STANDARD _____ SEALED _____ , AMB TEMP ____ 0 C 

TEMP RISE 0 C BY RESISTANCE AT SERVICE FACTOR OF 1.0 _________________ , 1.15 _________ __ 

FULL LOAD CURRENT AMP, LOCKED-ROTOR CURRENT _________________ AMP 

SPACE HEATER (IF FURNISHED): NUMBER OF UNITS ____________________ , UNIT RATING, WATTS _________ _ 
vor;rs PHASE ____________________ __ 

BEARINGS: TYPE ___________ , ABMA L-J 0 RATING LIFE, NOT LESS THAN ________________________ H 

LUBRICATION: TYPE _________________________ SYSTEM _______________________________ _ 

SOUND LEVELS: 

POWER LEVEL 
RE W ATI'S __________ dBA 

OVERALL MEAN NO-LOAD SOUND PRESSURE LEVEL 
RE 20 MICROPASCALS (0,0002 MICROBAR) REFERENCE 

FREE FlELD DISTANCE OF I METER 2 METERS :-:-:=:-:-___ ' 

FREE FIELD 

TOTAL MOTOR WT _____________ _ 

FOR MULTISPEED MOTORS: 
V ARIABLE TORQUE CONSTANT TORQUE __________ , CONSTANT HORSEPOWER -=-:--:-=~-,--_ 
MOTOR TERMINAL CONNECTION DIAGRAM NO, (ATTACH COPY OF DIAGRAM) 

FOR WOUND ROTOR MOTORS: 
SEC VOLTS __________ , SEC AMP ________ , SEC RES, OHMS M-M AT 25 0 C __________________ _ 

FOR MOTORS IN HAZARDOUS LOCATIONS: 
MOTOR ENCLOSURE SURFACE TEMPERATURE, 0 C AT SERVICE FACTOR OF 
1.15 . WILL MOTOR CONTAIN A SURFACE TEMPERATURE CONTROL REQUIRING 
CONNECTION INTO THE MOTOR STARTER CONTROL CIRCUIT: YES __________________ , NO ___________ _ 

FOR DUST IGNITIONPROOF MOTORS: MOTOR ENCLOSURE SURFACE TEMPERATURE RISE UNDER ANY 
ABNORMAL OPERATING CONDITION INCLUDING OVERLOAD, SINGLE-PHASING, ETC., ASSUMING ENCLOSURE 
SURFACE TEMPERATURE OF 120° C WHEN ABNORMAL CONDITION DEVELOPS: 

MINIMUM TIME TO REACH 1650 C S 

MAXIMUM RATE OF RISE ° C IN 5 S 

ADDITIONAL MOTOR DATA FOR MOTORS LARGER THAN HP AND FOR ALL MOTORS RATED ABOVE 
600 VOLTS SHALL BE SUBMITTED ON SHEETS 2 AND 3. 

1 

1 



EFFICIENCY, PERCENT GUARANTEED, LOAD: 1/2 -:-::--________ 3/4 _______ 4/4 ____________ __ 
POWER FACTOR, PERCENT GUARANTEED, LOAD: 1/2 3/4 ______ _ 

MINIMUM STARTING VOLTAGE IN PERCENT OF RATED VOLTAGE: 
CALCULATED: ____________ __ 
SPECll9ED: _______________ ___ 

OCTAVE BAND MEAN NO-LOAD SOUND PRESSURE LEVEL RE 20 MICROPASCALS (0.0002 MICROBAR) 
REFERENCE DISTANCE OF 1 METER ; 2 METERS _____________ _ 

CENTER I-'REQUENCY, HZ 
31.5 
63 

125 
250 
500 

LOOO 
2,000 
4,000 
8,000 

LEVELdBC 

OUTLINE DWG NO. _________________ __ 

ACCELERATING TIME: 

ATRATEDVOLTAGE~-------------S 
AT MINIMUM SPECIFIED 
STARTING VOLTAGE _____________ S 

LOCKED-ROTORPF~~----------
LOCKED-ROTOR 
PULL-UP TORQUE LB-FT 
BREAKDOWNTOR~Q~U=E------------

TOTAL ROTOR WT LB 
ROTOR INERTIA ::::::::-:=::-:-:-=-_________ _ 
OPEN CIR. TIME S 
FOR VERTICAL MOTORS: 

REEDFREQUENCY ______________ HZ 

THERMAL LIMIT CURVE UNDER LOCKED-ROTOR, ACCELERATION, AND RUNNING OVERLOAD CONDITIONS; AND TlME
CURRENT CURVES DURING ACCELERATION AT RATED VOLTAGE AND AT MINIMUM SPECIFIED STARTING VOLTAGE CURVE 
NO. (ATTACH CURVE) 

LOCKED-ROTOR SAI'E STALLED TIME, S 

MOTOR INITIALLY AT MAXIMUM SPECIFIED 
AMBIENT TEMPERATURE 

MOTOR INITIALLY AT SERVICE FACTOR 
LOAD OPERATII\G TEMPERATURE 

RATED VOLTAGE 
MINIMUM SPECIflliD 
STARTING VOLTAGE 

1 



SPEED-TORQUE-CURRENT CURVES AT RATED 
VOLTAGE AND AT MINIMUM SPECIFIED 
STARTING VOLTAGE, IN PERCENT OF FULL 
LOAD OR CURVE NUMBERS _____ _ 
(ATfACH CURVES) 

AT SPEED CORRESPONDING TO MAXIMUM 
TORQUE 

AT 80% SPEED 

AT 60% SPEED 

AT LOCKED-ROTOR 

NUMBER OF SUCCESSIVE STARTS: 

TORQUE, CURRENT, 
AMP 

AT RATED VOLTAGE 
MOTOR INITIALLY AT MAXIMUM SPECIFIED 
AMBIENT TEMPERATURE (COLD) 

MOTOR INITIALLY AT SERVICE FACTOR 
LOAD OPERATING TEMPERATURE (HOT) 

COOLING PERIOD REQUIRED AFfER 
COMPLETION OF THE PRECEDING 
MAXIMUM NUMBER OP SUCCESSIVE 
STARTS BEFORE MAKING ADDITIONAL 
STARTS BASED ON THE FOLLOWING 
COOLING CONDITIONS, MINUTES 

MOTOR RUNNING AT SERVICE 
FACTOR LOAD 

MOTOR RUNNING WITH DRIVEN 
EQUIPMENT UNLOADED 

MOTOR DE-ENERGIZED, COASTED 
TO STOP, AND LEFT IDLE 

FOR MOTORS FOR WHICH DIFFERENTIAL PROTECTION IS SPECIFIED, STATOR CONN: 

FOR MOTORS REQUIRING INTEGRAL WATER COOLING OF BEARING OIL: 
FLOW OF COOLING WATER REQUIRED GPM 
MAXIMUM COOLING WATER INLET TEMPERATURE 0 C 

FOR MOTORS CONNECTED TO EXTERNAL LUBRICANT RECTRCULA TING SYSTEM: 

MINIMUMSPEC~ED 

STARTING VOLTAGE 
TORQUE, CURRENT. 

AT MINIMUM SPECIFIED 
STARTING VOLTAGE 

~ ______ ,DELTA __ _ 

FLOW OF OIL REQUIRED TO MOTOR BEARINGS: GPM AT 0 C MAXIMUM AT PSI 
BEARING HEAT REJECTION TO OIL: BTU/H 
OUTLET TEMPERATURE OF OIL FROM MOTOR BEARINGS: _0 C MAXIMUM 

FOR HORIZONTAL MOTORS RATED 1,000 HP AND LARGER AT 3,600 RPM AND FOR ALL MOTORS RATED 3,500 HP AND 
LARGER AT ALL SPEEDS: 

CRITICAL SPEEDS: FIRST CRITICAL RPM 
SECOND CRITICAL RPM 
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INDUCED DRAFT FAN 
SPEED-TORQUE CURVE 
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ID FAN VARIABLE SPEED DRIVE CLOSED 
ID FAN VARIABLE SPEED DRIVE IAI CONTACTOR 
ID FAN VARIABLE SPEED DRIVE ZERO SPEED 

""""":""""~"""""""""""""" ID FAN VARIABLE SPEED DRlVE IA2 MIN 1"5:"O"""RP""""M"""""""""""""."""""i";"~"c:"""~:::;::"""""c":"~"":"":"=:":":""c""::"""c""="" 
r"","lrtL'LuSPEED DRIVE lAI FAN CONTROL RUN """" """ """ 

""~.~"":!"":::'~~"'~';~~L SPEED DRlVE ZERO SPEED 
~~A~L,~~""~S~P"E~E~~D~"~D:RlVEIA2 
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curves 

Standard 

Self-cooled 

Force-cooled 

name 

insulation 

· .) 

'---'-'--=-~'-'-----' 

'------'-'-'--'------' 

'----~-----' 

'------=------' 

15 

tests are vVAUIJAv 

IDNumber 

each 

kVA 

volts 

kV BIL 

Hz 
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Number of 

rise 

Enclosure 

Vector ..... "WJHOHI/J 

HV ae-(!nel-glziea 

Sound level 

Site altitude 

Maximum ambient ternp,eractUl:e 

Maximum -----------J 

annual ambient ternp,eraltl 

Maximum 24 hour average ambient 

Conductor material 

Paint and color 

ac power 

K-factor for nonsinusoidalloads 

Neutral 

Unusual "",<>,"o,ti" conditions 

accessories 

Additional 

1 

~ ________ ~ ________ -J °C 

~ __________________ -J °C 

1 



if 

tests 

extent 

core 

1 

1 



or 

c' -----------------

or 

°C -----------------

1 

1--.... 1 



Lx x x x --------- -------- ~----~ 
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"1J'~"'lJ.l"aLlVU IS 

motor as 

use a 

motor is U'"""l",lll.,U 

.. 

1 



cast or 

a 

at a 

1 

1 



ease 

motor <",.LU>JlU4'U 

motor 

1 

1 



current on on 

.1 

1 



rotor 

a 

at two 

pecten at 

tests motor. 

motors '-'Uj'U,"'A'-"_v tests 1 

1 



tests to detlermlme 
motor. 

.. 

motors 

1 .1 

1 



· .) 

motor IS 

NEMA Direction of Rotation* 

.1 

1--"-'" 



* 

** 

motor 

motor 

Maximum 

Minimum ambient tPTnnpro.hl1rp CO 

minimum Percent 

Air filters 

No-load motor at I meter dBA 

.1 

1 1 



Current 

un.V<,,,Ul'''' power 

Anti-condensation heaters 

DoJJars 

motor 

motors 

loc:atton, viewed 
n",nn,,,tp to motor 

motor ""',,rllt''''' 

120 V for Volts 
heater , 1000 
Wand 
30 for 
heaters 
1000Wand 
above 

1 

1 11 



be 

lubrication 

Driven 

load 

U"'''~E;H'',U motors 1 

1 

1 

1 1 



must 

lU""U,",UVU motors 

motor 

curves 

curves 

Is a new IS if nr,.,.",,,-j 

Is an aU'J.lJl'''~ Of()oc)seld. if so 

curves 

1 

1 1 



Model No. 

"-''-'''" .. vu of 

'-''-I'UI-'', .. ''-.U nlaximurn brake 

Motor 

Service factor 

Motor losses when UI-",",""lUJ'~ 

Motor h""rir.o 

range 

to remove rotor 

/ / ------

1 

1 1 



Rotor 

for rotor 

Field """""IIIIUl work 

.1 

1 1 



1 1 
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( 0 n t r a (t No. 

Contractor bmItte:d to IPSC a Pr".n,..",,, in terms of this Contract 
(Tr"p""'Pl1.t' and 

Contractor to be 
to execution of this Contract 

terms 

Contractor shall np"Tnrm in accordance with the this Contract 
Contract Documents in III hereof. 

this Contract 
in the Article 

1 

1 



A 

B 

C 

D 

E 

F 

1 

[ 0 n t r act No, 

term =~~~=~~.!£ means includes 

Al 

Bl 

B2 

Cl 

Cl 

C2 

C3 

Dl 

El 

E2 

Fl 

Notice 

Instructions to 

plemf:m,uy Instructions to Bidders 

Documents 

Actct1tllon:al Bid Int,-.rn1,,,ti,,n 

Contract Documents 

General ',A)'UUH"YU" 

Additional 

Detailed :sp';!ClltIC<JLtI 

F2 Detailed 

UV''"'U'.'''' .• n" lU'-·"","''-'''' in Part D "Contract Documents 
as 

LOlfltr'act Documents shall 
this 

1-..--..-_ 



[ 0 n t r a (t No, 

Date 

of 

Date 

Title: ______________ _ 

1 E 

1--r--r_1 
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1 E 

1 



A 

B 

C 

D 

E 

F 

1 

Al 

BI 

B2 

CI 

Cl 

Cl 

C2 

C3 

Dl 

E1 

E2 

Fl 

F2 
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TABLE 

Instructions to Bidders 

~UI)pH!mfmtalI) Instructions to Bidders 

Documents 

Bond 

Performance Bond 

.n.UUn.IUUUl Bid Infonnation 

Contract Documents 

General 

Conditions 

Al 

B I-I 

B2-1 

CI-J 

CI-2 

Cl-3 

C2-1 thru 

C3-1 

Dl-l 

Bl-3 

-4 

El-l thru El-8 

E2-1 thru E2-2 

Fl-l thru Fl-6 

F2-1 

1 
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The Intermountain Power Service 
I. D. Fan in 

Intermountain Power 

submitted on IPSC's ... "-...... n,,," forms. All"".,.,."n,.,.,"" be at the 

and Power in the amount of 5 n",.·,...".~t 
shall execute 

a of 60 vU,,_uu<u 

IPSC reserves the 

n"'.· .. ".,t of the "''''uu'''''''' 

at all times 
Contract have 

Intermountain Power Service 

1 1 



1. 

2. 

3. 

4. 

S P e (, 133 1 0 1 63, 2 2 0 3 . 1 

shall be 

The bidder's name, ""'," .. "-'0'''_ and the date shall be stated in the Prn.nn .. o,> The Prr,,,,,,,,o", shall be 

If the 

to the 

Power Service 
850 West Brush Wellman Road 

UT U-"U''':'-''-7_'..,rv 

If the is sent messenger, it 
Intermountain Power Service COirp()ration, 

ISClrep:anC:les or omissions in the 
there be doubt as to their true the bidder 

A .. ""' .. ,,~~ 

or correspofldence to IPSC to award of Contract 

The bidder shall not any the ao'~unrlen 
or alternatives offered shall be submitted in a letter attached to the front of the 

with IPSC's 
"''''v'''J'v'', or warranties 

to conditions or 

1 
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DIVIS ON B1 INSTRUCTIONS TO BIDDERS 

5. 

6. be U/1"uu'n in 

7. the any ~1-'1r'H'~~~A~ sales or use taxes 

8. shall ~IJ'''H'~"~A~ duties. 

9. of Contract will 

10. 

11 

~~Mm~mL~~W&~~,in 
to 

12. 
to 

13. the V,.",nn'",. 

1 

1-..--..-_ 
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cost of the work. 

Bidders my ,,"\vlj'\vUUllV aC1(lltHJn to the site .... "'_1.,.,''-' ..... ;;, Mr. Jon Christensen at 864-6481. 

1 



S P e ( . 

necessary when certified or cashier's See 

Firm Name: 

or a ","."H'~' 

If and amount 

* * See t.Q!ill~W:!.!ill~...J!J!!Q..ill:.!!YmL.QlU!1~:!Ql2Q~~, Di vision B 1 

NOTE: must 

1 

3 3 1 0 1 .63 . 220 3 . 1 
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The proposes to to the 
Intermountain Power Service 

to execute IPSC's of Contract 

in case failure to execute such Contract 
the check or this t'rClOosal 

tnrtp,'tpti to 

The declares under 
is not made in the interest or in 

further ~~ .... ,.u,,~~ 

collusion to secure for itself an 

declares ex(;epltiorls to 
that the 

I declare under """'lULl! of 'V'~""V""'" is true correct. 

Date: 

Address: 

1 1 

1 
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Print Name: _____________ _ 

Title: __________________ _ 

1 

1 



[ 0 n t r [t No. 

Bond No. 

1 Know all persons these n""'N,",t" that 

'n",t .. "r'tn~··" name and address or 

as PnltlCl1pal, u .......... u<u Contr:lct<)r and 

as bound unto Intermountain Power 
Intermountain Power .... Pl .. .,"'''" the of Los rJlU"''''''~'' 

of Water and 

2. 

Contract. 

3. 

4. 
or 

a. Contract in aC(;Or,dallce its terms ....VlLLU'UVU", or 

b. 

1 

1--...... 1 



5. 

a 
any and all persons 

of action to such persons or 

6. 

S P e ( . 

amount 
less the amount 

aa.'-uu" .... , so as to 

to or for the use of any person or (,,",l"n£'or,, 

or successors and ~~, .. ,., .. ~ 
to 
hereof as a 

7. waives notice of any orders or extensions IPSC in 
a .... ,v ........ ,." .... with the terms of the Contract. 

8. SIGNED AND SEALED of A.D. _~ _____ _ 

In the presence 

1 



is 

sum 

sum 

sum 

sum 

Latest date 

Latest 

Latest 

1 

S P e ( . 

for ~U"Tpn'" for one I. D. Fan 

Price in 

for drive """~"'''''''' for two I. D. Fans 

Price in 

I. D. Fans 

Price in 

for .... V.HIJIL"'''' drive ""'''~'''n''' two I. D. Fans 

Price in 

IPSe to exercise 

IPse to exercise 

IPse to vA ... · ...... ', .... 

to 

to .... " ..... ",v two COInpJete 

E 

I. Drives. 

in 

) 

in 2005. 

) 

in 

) 

in 2007. 

) 

in 2005. 

2006. 

in 2007. 

1 

1---
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Bids shall an antlclJ)atf~d n!HlrnPtlf 

will be used to contract amount 

Per at site of the work $ $ 

Per from the site of 
work $ 

or shall be firm. 

A discount for 
or 

are of all use taxes. 

The state below the form of its business V~i")UH'LUUVj". 

state 

If a n""·,-n", .. ,, If a COf]DOf<lttOl the 

1 

1 
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IPse contact: 

Name: elepm)ne No: 

address executive office 

1 1 

1 
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1. 

.. See F2. 

.. 

.. 

1 
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1 1 
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1. 

a. 

b. 

c. 

d. 

e. 

f. 

g. 

h. 

i. 

j. 

k. 

I. 

1 

S P e ( . 

The 

for IPSC. 

The person, the Contract is 

The Intermountain Power Service a 
Owner. 

volume 231 inches at 60 ae~~re(~s 

Jel1lenltll1l,g Station located at 850 West 

Intermountain Power 
Intermountain A" ......... '<u 

Intermountain AC and associated 

Intermountain Power Service 
to 

Intermountain 

of the 

and 

1 

1 



DIVISION E1 

m. 

n. 

o. 

p. 

q. 

2. 

3. 

4. 

1 

nll.nrrl,pnt and 

S P e (, 133 0 1 ,63 220 3 , 1 

GENERAL CONDITIONS 

than Contractor 
a the 

Power 

pertormaJnce identitied in these 

1 

1 



D VISION E1 

5. 

6. 

7. 

8. 

IPSC may 
Contract at any 

1 

S P e ( 3 3 1 0 1 .63 . 2 2 0 3 . 1 

GENERAL CONDITIONS 

the 

in 
<>n{'rp~''''·n to Contractor at such 

U"~IJU~,,, of 

or 

1 



DIVISION E1 

9. 

10. 

not 
accordance with this Article. 

1 

S P e ( . 133 1 0 1 . 6 2 2 0 3 

GENERAL CONDITIONS 

or 

IPSC or Contractor unless made in in 

.v"v"" .. nth>r,n,n to 
an 

Failure of Contractor to include a 
constitute conclusive evidence that extra 

and that no extension of time will 

is r,o,p,-.j-pr! 

Contractor. 
and 
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DIVISION E1 GENERAL [ONDI IONS 

11. 

12. 

or 
shall constitute a default and 

or 
whole Work which is: 

terminate the Contract. 

IPSC will be extensions time as herein 
be in any manner or liable to any extent for U'UIIU~~v 
Contractor as a any 

outside 
or 

Contractor 
of the amount 

review 
Contractor in 

'V'LU""" a written statement of the 
ac(:onGmodrul~Jn,ifany,v,u'H"#u 

Contractor shall 
or 

shall in addition to, and shall not be 

access to 

the Statutes of the state Utah. Contractor is aee~me~a 

advise 

does waive all claims for extensions time for cOlmpen:satlon in addition to the Contract 
made and determined in accordance 

1 1 

1 ...... 



DIVISION E1 

13. 

14. 

15. 

16. 

1 
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GENERAL CONDITIONS 

a 
the Contract as IPSC may 



DIVISION E1 

vehicles. 

Contractor shall 
Access may be 

Contract Administrator. 

stickers are 

Contractor will be directed to SPe~cltled 

Contractor agrees, and rer)re~;ents 
and otherwise 

S P e (, 133 1 0 1 .63 220 3 

GENERAL CONDITIONS 

IPP Work site with an IPSC re}:)re~;entat1 

Contractor. 

a 

17. to 

1 
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1. 

2. will be within and reCI~lpt of the 
directed IPSe. 

3. 

Intermountain Power 
All letters , ... "uu,,,:;, to 

invoices shall be 

4. 

1 1 

1 ...... 



S P e (, 133 1 0 1 6 3 , 2 2 0 3 , 1 

DIVISION E2 ADDITIONAL GENERAL CONDITIONS 

Lonu'act Contractor's 

5. to these ,sp1ecltIc,ltiC)llS to award of Contract 

After Contract all letters pe]ctalmrLg to periormaJtlce of Contract 
shall be addressed as follows: 

President and 

Attention: Contract Administrator 

nn,rr<ll,roT No. 133101 .. 63.2203.1 
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DIVISION E2 ADDITIONAL GENERAL CONDITIONS 

I. 

2. 

3. 

4. 

5. 

6. 

(herelnatter called the Contractual 

IPSC agrees to Sp(~Cllle(l variable " _____ ,, I. D. fan 
the Contractual Period. 

In consideration 
the Contractual Period have the 

rrc'ouem:v I. up to IPSe's maximum 
Said may be 

any thereof 
,",v"ua .. ,,-·,.. herein 

IPSC to order any of its 
from Contractor as oPlpm,ed 

~L"'''~'V Q'uatlt1tles stated in Division A I 

Contractor shall make deliveries 
IPSC reserves 

,,,,,,,,..,,,," shall be made between the hours of 8:00 a.m and 3:00 p.m., 
arr:an~;errlen(S are III 

Contract 
Contractor shall become familiar with the U .. Jtvuu ... ,!", 

Contract to renew Contract for a 
term of the Contract. 

to Contractor 

1 

""'''iOBe." foot-
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DIVISION F1 SPECIAL CONDITIONS 

7. 

8. 

remain in full force and effect for any such 
the same tenns 

Prior to the start of the but not 
shall IPSC evidence of coverage 

to IPSC's Insurance 
nnTr<lrU'r~ sole cost and expense. 

Contractor assumed 
reason of any of their inclusion 

to the insurance carrier of the 

insurance carried or LADWP which may be UI-IIJU',uu.v 

excess Contractor's insurance is 
in Contractor's to the .. ,."!'!tr',,",, 

a. 

1 

1 ...... 



DIVISION F1 

b. 

c. 

1 

To include 
additional <"",un.,..,, 

and in connection with the Contract. 

A 

and not 
orLADWP. 

S P e (, 133 0 1 ,63 , 2 2 03, 1 

SPECIAL CONDITIONS 

and 

with any 

as 
under 

insurance 

... "'''n",,~t to the limits of the cornmmv 
a 
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DIVISION F1 SPEC AL CONDITIONS 

d. 

in coverage, reduction of or 
written notice to 

to the effective date thereof. 

e. 

evidence 

as 

9. Contract or in connection 
herewith shall be ua.LAUJ''''U JeJl;artmelnt of 

10. 
materials furnished under or on 

in connection with the Contract. The MSDS shall be furnished to IPSC on, 

11. 

1 
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DIVISION F1 SPECIAL CONDITIONS 

a. 

costs related to termination. 
costs ............ vu, 

dO(;UIlllenltatlon and IPSC may, at its expense, audit 

b. of the Contract effective 
UvAau,", and without 

c. 

12. reinstate execution or 
u"''''u.'u),; the of the Contract. In the 

costs it to incur 
IPSe. In no event shall SUS.peIISl()fl 

l3. 

1 1 

1 1 
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DIVISION F1 SPECIAL CONDITIONS 

exc~rClseCl in any cornblnatlon or order. 

1 

1---
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I. 

1 

1 
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t'f()OOISal or t'fC)DOISaI 

not use 

to 

1 

1 



.u,-'u, . ...., content at 

1 1 
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IS to 

1 
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IS 

1 

1_-LIII 



current at 

at to 

at to 

1 



at 



1 -

1 

1 1 1 

1 1 
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1 11 

1 1 



1 

1 

1 



is at 

.. must meet 5 

.. or 

.. 

or 

.. 

1 

1 



or 

.. 

UUJlUCAVU costs. 

a 

3 

2 

1 

1 



1 

1 



r""'pu,,,,,,, mtlegraJ to 

use 

.1 

1 



motors. 

to connect to 

as spe:ClIlea "v"v"" 

tests. 

1 



not 

a. 

c. 

errors. 

e. 

f. as a ,",VllU ... UVH to 

1 

1 



at 

1 

1 



test. 

are 

1 

1 



to 

to 

to 

1 



15 

6 

1 1 



to tests 

15 

to 

1 

1 



2 
1 
2 
1 

2 
1 
2 
1 

to 

to 

or to 

31, 
31, 
31, 
31 

.1 

1 



IB 

to 

1 



to 

1 



1 .1 

1 



contents un,,,,,,.,,,u to 

.1 

1 



1 

1 



1 1 



contents 

1 

1 1 



motor 

1 

1 



a 

1.1 

2 HLvJW...,", 

2 

.1 

1 



to 

1 



to 

to 

1 

1 



IJ<'''~'''"'''U stems. 

ac<;eInaIDle to 

1 

1 



utnmtted to 

a if 

on 

not 

not 

one 

1 



1 

1 



an 

or 

1 

1 15 



to Df()te(:;t u/::,uu,,, 

1 

1 



E 

E 

measurements E 

1 

1 1 
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or 

a 

1 

1 



current motors 

3 
3 
3 
1 

"""'oU'U'H to 

1 
3 
3 

ac(:;er)IaIOle to 

1 

1 .......... ,9J 



cast 

1 

1 



to 

areas 12. 

areas 

is not 

to 

not more not more 

1 

1 



or 

to 

1 

1 



contact on 

not 

at 

1 



1 



connectors 
connectors. 

or 

to 



a 
motor 

1 



3 

4 mcm 

1 .1 



1 



or 

2 or 

as motor 

as motor or UL'-'UU.'VL 

or 

1 



at 

ac 

1 

2 15 

2 

3 * * 

3 * :!< 

2 1 

3 * * 

1 
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manufacturer'S '''UHU'' .... U T'lf"UU·" test pr()CelaUl~e 

1 



starters 

1 

1 



starters 

H.L'''''''''''''J',-, starters 

1 1 
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llieo II. ,PIIASE 

18 19 o C 

1! 
a 

WHEN SPECIFIED, 

WIRING DIAGRAM COMBINATION FULL NON-REVERSING 
NOTE: THIS DOES APPLY· TO SIZE 5 LARGER 

11180 V, , '"ASE 
X2' 1117911 1415 

o 

215 o 

WIRING DIAGRAM COMBINATION FULL VOLTAGE REVERSING STARTER 
NOTE: THIS DOES NOT APPLY TO S 5 AND LARGER 

TYPICAL SCHEMATICS 
FOR COMBINATION 

1 

I 1 



to 

1 

1 1 


